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SUBKINGDOM    ECHINODERMATA. 


CLASS  ECHINIDA. 

ORDER  PERISCHOECHINIDA. 

FAMILY  PALAECHINIDiE. 

MELONITES  INDIANEN8I8,    n.    8p. 

Plate  /,  Fig,  I,  apical  view. 

Our  specimen  is  injured,  in  a  few  places,  though  it  is  not  easy 
to  trace  the  outlines  of  the  plates  in  the  ambulacral  depres- 
sions, and  hence  they  are  not  distin^ished  in  the  illustration. 
The  central  basal  part  is  destroyed  and  the  oral  plates  are 
^one. 

The  form  is  strikingly  melon-like,  notwithstanding  the  depres- 
sions at  the  poles.  The  vertical  height  is  two  and  fifteen- 
hundreths  inches,  and  the  transverse  diameter  is  two  and  sixty- 
flve-hundredths  inches.  The  surfax^  of  the  plates  is  covered 
with  tubercles  that  formed  the  bases  of  spines.  And  some  of 
the  spines  may  be  seen  scattered  over  parts  of  the  ambulacral 
depressions.  The  spines  are  minute,  elongate,  tapering,  cylin- 
drical in  section,  swollen  a  little  at  the  bsusal  extremity,  and 
about  one-tenth  of  an  inch  in  length. 

The  interambulacral  areas  axe  lance-elliptical  in  outline,  ab- 
ruptly elevated  from  the  ambulacral  depressions^  sharply 
rounded  at  the  apical  pole,  more  gently  rounded  tow8u*d  the 
middle,  while  the  middle  part  is  only  slightly  convex.  There 
are  six  ranges  of  plates  at  the  middle  part,  a  little  higher  only 
five,  a  little  higher  only  four,  and  then  there  are  only  three, 
which  grow  smaller  and  terminate  each  interambulacral  area  by 
abutting  a  genital  plate.  There  are  from  twenty  to  thirty 
tubercles  on  the  larger  plates. 
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Atbbulacrai  areas  as  wide  in  the  middle  part,  and  wider 
toward  the  poles  than  the  inter  ambulacra!  areas,  and  separated 
in  each  ambulacral  field  the  entire  len^h  by  a  sharply  defined 
ridge  elevated  as  high  as  the  interambulacral  area^.  The  plates 
are  smaller  and  more  irregular  in  the  ambulacral  depressions 
than  elsewhere.  The  ambulacral  pores  are  circular,  two  in  each 
plate,  and  form  four  irregular  ranges  of  pairs  in  each  depres- 
sion. When  the  two  depressions,  in  each  ambulacral  area,  unite 
near  the  ocular  plate  there  are  five  or  six  rows  of  pores.  The 
small  plates  are  pierced  with  the  ambulacral  pores  until  they 
actually  abut  upon  the  little  ocular  plates. 

Three  pores  are  clearly  distinguishable,  in  some  of  the  genital 
plates,  with  an  ordinary  magnifier,  and  there  are  some  evidences 
of  other  pores  that  have  been  closed  or  filled  up.  There  are  no 
pores  in  the  ocular  plates.  The  plates  abutting  the  oral  open- 
ing ai'e  angular  and  preserve  the  articulating  edges  of  the  oral 
plates. 

Found  in  the  St.  Louis  Group,  at  Greenville,  Harrison  county, 
Indiana,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 


OLIGOPORUS  BLAIRI,  U.   sp. 

Plate  I,  Fig.  2,  the  upper  part  of  a  specimen,  somewhat  crushed, 

and  preserving  none   of  the  apical  plates;  Fig.    6,  a 

smaller  specimen,  crushed  so  as  to  show  only  part 

oi  the  ambulacral  pores;  Plate  II,  Fig.  7, 

the  middle  part  of  a  much  larger 

and  fattened  specimen. 

The  three  specimens  enable  us  to  ascertain  most  of  the  exter- 
nal characters  of  this  species,  excepting  the  apical  and  basal 
plates,  none  of  which  are  preserved.  If  they  all  belong  to  the 
same  species,  as  we  think,  then  they  show  great  differences  in 
the  size  of  the  plates  and  in  the  number  longitudinally,  without 
mcrease  in  the  number  of  ranges,  in  either  the  ambulacral  or 
interambulacral  areas.  In  other  words,  if  the  three  specimens 
belong  to  the  same  species,  the  plates  increase,  in  size,  with  the 
growth,  by  accretion  laterally,  without  intercalation  of  plates, 
but  increase  longitudinally  by  the  intercalation  of  plates,  and 
very  little  by  accretion.    We  would  not  be  understood  as  affirm- 


ing  positively  that  this  is  the  law  governing^  the  growth  of  this 
species,  for  if  so,  it  would,  probably,  be  the  law  in  the  growth 
of  all  species  in  this  ccenus,  and  also  in  the  family.  We  have 
not  enough  evidence  in  the  three  specimens  before  us,  injured  as 
they  are,  to  positively  affirm  that  they  belong  to  the  same 
species,  but  we  think  the  weight  of  the  evidence  is  in  that  direc- 
tion, and  hence  we  suggest  the  probability  of  the  method  of 
growth,  the  correctness  of  which  will  be  determined  by  the  ex- 
amination of  other  specimens. 

The  interambulacral  area^s  are  lance-elliptical,  in  outline,  mod- 
erately and  evenly  convex  from  one  ambulacral  depression  to 
another.  There  are  six  ranges  of  plates  at  the  middle  part.  The 
plates  where  well  preserved,  are  covered  vvlth  tubercles  that  ap- 
peal* to  have  been  the  bases  of  spines,  though  none  of  the  spines 
are  preserved  on  our  specimens. 

The  ambulacral  areas  are  about  half  as  wide,  in  the  middle 
part,  as  the  interambulacral  areas,  and  of  almost  uniform  width 
throughout  their  length,  tapering  very  slowly  as  they  approach 
the  summit  and  ocular  plates.  They  are  separated  in  each  am- 
bulacral field,  by  a  sharply  defined  ridge  elevated  higher  than 
the  interambulacral  areas.  The  plates  are  short  and  small  in 
the  ambulacral  depressions  and  each  one  is  pierced  with  a  pair 
of  circular  pores.  There  are  two  ranges  of  these  ambulacral 
pores  in  each  depression  throughout  the  lenccth  without  the 
addition  or  intercalation  of  any  plates  or  pores. 

This  species  is  distinguished  from  O.  dansB,  by  the  fact,  that 
there  are  only  six  instead  of  eight  ranges  of  plates  in  each  in- 
terambulacral area. 

Found  in  the  Keokuk  Group,  at  Boonville,  Missouri,  and  now 
in  the  collection  of  both  authors. 


OLIGOPORUS  BELLULUS,  U.  Sp. 

Plate  I,  Fig,  5,  part  of  the  upper  half  of  a  crushed  specimen. 

The  surface  of  the  plates,  in  our  specimen,  is  covered  with 
tubercles,  that  formed  the  bases  of  spines,  and  some  of  the 
spines  are  scattered  over  parts  of  the  ambulacral  depressions. 
The  spines  are  minute,  elongated,  tapering,  cylindrical  in  section, 
swollen  a  little  at  the  basal  extremity,  and  about  one-tenth  of 
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an  inch  in  len^h.  Oral,  ^nital  and  ocular  plates  unknown. 
The  form  of  our  fragment  indicates  a  length  greater  than  the 
diameter,  but  as  this  is  different  from  the  form  of  all  other 
species,  it  cannot  be  asserted  any  stronger  than  the' appearance 
shown  by  the  illustration. 

The  interambulacral  areas  are  elongate-lance-elliptical,  in  out- 
line,  and  moderately  convex  transversely.  There  are  only  four 
ranges  of  plates  at  the  middle  part,  and  they  extend  almost  to 
the  summit,  where  one  terminates,  and  the  other  three  continue 
to  the  genital  plates. 

The  ambulacral  areas  are  nearly  as  wide  in  the  middle  part, 
as  the  interambulacral  areas,  and  they  are  of  almost  uniform 
width  throughout  their  length,  slowly  tapering  as  they  approach 
the  summit  and  ocular  plates.  They  are  separated  in  each  am- 
bula^^ral  field  by  a  sharply  defined  ridge,  elevated  higher  than 
the  interambul6tcral  areas.  The  plates  are  short  and  small  in 
the  ambulacral  depressions  and  each  one  is  pierced  with  a  pair 
of  circular  pores.  There  are  two  ranges  of  these  ambulacral 
pores  in  each  depression  throughout  the  length,  without  the  ad- 
dition or  intercalation  of  any  plates  or  pores. 

This  species  is  distinguished  from  all  others  by  its  general 
form,  and  by  having  only  four  ranges  of  plates  in  the  interam- 
bulacral areas. 

Found  in  the  Keokuk  Group,  at  Boonville,  Missouri,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 


OLIGOPORUS  SULCATUS,   n.  Sp. 

Plate  /.,  Fig.  4,  basal  view;  Fig,  5,  apical  view. 

Our  specimen  with  the  exception  of  the  loss  of  a  few  plates  is 
quite  complete.  It  is  silicified  and  not  compressed  in  any  direc- 
tion, most  of  the  sutures  are  more  or  less  destroyed,  but  the 
outlines  of  some  of  the  plates  are  preserved,  and  where  the 
plates  are  broken  wholly  away,  the  cast  shows  the  bases  of  the 
plates  distinctly.  The  lower  half  has  more  of  the  plates  broken 
away  and  shows  the  pores  of  the  ambulacral  areas  better  than 
the  other  half.  The  mouth,  ocular,  genital  and  anal  plates  are 
not  preserved,  with  the  exception  of  one  ocular  and  two  e:enital 
plates,  that  may  be  distinguished. 
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The  form  is  strongly  melon-like.  The  vertical  height  is  two 
and  two-tenths  inches,  and  the  transverse  diameter  two  and 
six-tenths  inches.  The  silicification  destroyed  the  tubercles  and 
all  evidence  of  spmes. 

The  interambulacral  areas  are  somewhat  lance-elliptical,  in 
outline,  abruptly  elevated  from  the  ambulacral  depressions, 
sharply  rounded  at  the  apical  pole,  and  broadly  rounded  near 
the  basal  extremity,  and  flattened  on  the  outer  face,  throughout 
the  whole  length.  There  are  seven  ranges  of  plates  at  the  mid- 
dle part,  including  the  two  that  dip  down  into  the  ambulacral 
depressions  on  the  sides,  or  five  occupy  the  flattened  surface  on 
top.  One  of  the  middle  ranges  is  short,  another  soon  gives 
way  to  the  narrowing  of  the  area,  and  while  five  ree^^h  near  the 
basal  extremity,  only  three  extend  toward  the  apical  end  to 
unite  with  a  genital  plate. 

Ambulacral  areas  only  half  as  wide,  in  the  middle  part,  as  the 
interambulacral  areas,  and  of  almost  uniform  width  throughout 
their  entire  lengrth,  tapering  only  slightly  as  they  approach  the 
summit  and  ocular  plates.  They  are  separated  in  each  ambu- 
lacral field  by  a  sharply  defined  ridge,  elevated  as  high  or  rather 
above  the  interambulacral  areas.  The  plates  are  very  small  in 
the  ambulacral  depressions  and  each  one  is  pierced  with  a  pair 
of  circular  pores.  There  are  two  ranges  of  these  ambulaxiral 
pores  in  each  depression  throughout  the  entire  length,  and,  in 
the  middle  part,  there  seem  to  be  additional  pores,  but  their 
extent  is  not  exactly  determined. 

This  species  will  be  readily  distinguished  from  Melonites  id- 
dianensis,  by  the  flattened  interambulacral  areas,  and  from  it 
and  all  other  described  species,  in  that  genus,  by  the  narrow 
ambulacral  areas,  with  almost  uniform  width,  and  by  the  two 
ranges  of  pores  in  each  depression.  We  do  not  know  the  plates 
that  cover  the  summit  or  the  base  of  either  Melonites  or  Oli^o- 
porus.  Notwithstanding,  Prof.  Hambach  (Trans.  St.  Louis 
Ac£u].  Sci.  Vol.  IV.  p.  549)  has  examined  over  500  specimens  of 
Melonites  multiporuSy  and  described  new  species  of  Melonites 
and  Oligoporus,  these  important  plates  remain  unknown.  It  is 
wholly  unnecessary  to  conjpare  this  species  with  any  other  in 
the  genus,  because  it  is  not  only  from  a  different  group  of  rocks, 
but  it  is  widely  different  in  form  from  all  of  them. 
-2  G. 
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Found  in  the  St.  JiOuis  Group,  in  Hardin  county,  Kentucky, 
and  now  in  the  private  collection  of  Wm.  F.  E.  Gurley. 

CLASS  CRINOIDEA. 

ORDER  PALAEOCRINOIDEA. 

FAMILY  ACTINOCRINIDiE. 

ACTINOCRINU8  GIBSONI,   U.  Sp. 

Plate  2,  Sg.  1,  dorsal,  or  opposite  view  from  the  azygous  side. 

Species  very  robust :  column,  calyx,  and  arras  lar^.  Our  speci- 
men is  compressed,  but  evidently  the  calyx  is  quite  as  lon^  as 
wide,  deeply  sculptured,  platen  thick,  and  interradial  areas 
rather  small.  Proboscis  unknown,  but  another  specimen,  prob- 
ably belon&^ing  to  this  species,  has  a  moderately  lonpj  proboscis 
curved  to  one  side  toward  the  top,  and  is  covered  with  tumid 
plates  like  an  Eretmocrinus.  Column  composed  of  thicker  and 
thinner  plates,  the  former  projecting  beyond  the  latter. 

Basals  one  half  wider  than  high,  very  thick,  contracted  in  the 
middle  so  as  to  leave  an  expanded  rim  projecting  much  beyond 
the  column  and  widely  gaping  at  the  sutures  in  the  rim,  the 
excavation  being  almost  triangular  and  extending  nearly  to  the 
radial  plates ;  upper  part  of  the  plates  having  three  short,  longi- 
tudinal ridges  that  fade  away  before  reaching  half  the  length  of 
the  plates. 

First  primary  radials  very  large,  nearly  half  as  long  as  the 
calyx,  one-third  longer  than  wide,  three  hexagonal,  two  hep- 
tagonal ;  the  surfeice  is  marked  with  a  strong  transverse  tubercle 
in  the  middle  part,  from  which  the  heptagonal  plates  have  two 
radiating  ridges  extending  to  each  of  the  adjoining  basals  and 
one  toward  each  of  the  other  adjoining  plates;  and  the  hexag- 
onal plates  have  three  ridges  extending  to  the  single  abutting 
basal  and  one  toward  each  of  the  other  adjoining  plates;  each 
plate  also  bears  a  small,  round  tubercle  above  the  transverse 
one.  Second  primary  radials  less  than  half  the  size  of  the  first ; 
hexagonal  superior  sloping  sides  shorter  than  the  inferior;  sur- 
face ornamented  with  a  high  pointed  tubercle  and  a  rounded 
radiating  ridge  directed  toward  each  adjoining  plate.  Third 
primary  radials  smaller  than  the  second;  heptagonal,  orna- 
mented in  the  same  way  that  the  second  are,  and  bearing  upon 
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each  upper  sloping  side  a  single  secondary  radial.  The  second- 
ary radials  are  quite  small  and  thin,  and  eetch  one  bears  three 
or  more  short  tertiary  radials  before  the  arms  become  free. 
Most  of  the  arms  bifurcate  almost  immediately  after  becoming 
free,  and  again  at  irregular  distances  from  the  calyx.  The  ray 
on  the  left  of  the  specimen  illustrated  preserves  nine  arms  near 
the  calyx,  and  probably  the  lower  one  bifurcated  at  the  place 
at  which  it  is  broken  off,  and  two  of  the  arms  are  preserved 
above  another  division.  The  ray  on  the  right  of  the  illustra- 
tion, though  not  so  well  preserved,  appears  to  have  had  the 
same  number  of  arms.  The  central  ray,  however,  appears  to 
have  had  only  six  arms,  near  the  calyx,  and  only  one  of  these 
is  preserved  far  enough  to  show  a  second  bifurcation.  The 
probability  is  that  a  complete  specimen  would  have  from  forty- 
six  to  fifty  arms,  near  the  calyx,  and  a  number  of  bifurcations 
above.  The  arms  are  exceedingly  long  and  of  uniform  size,  each 
branch  being  about  as  large  as  the  arm  below  the  bifurcation. 
They  are  composed  of  a  double  series  of  very  short  interlocking 
plates  bearing  dense  pinnules. 

First  regular  interradial  hexagonal  smaller  than  a  second 
primary  radial,  followed  by  two  smaller  plates  in  the  second 
series,  and  three  smaller  ones  in  the  third,  that  unite  with  the 
plates  of  the  vault.  Surface  of  the  interradials  ornamented 
the  same  as  the  second  and  third  primary  radials.  Azygous 
plates  unknown. 

This  species  is  remarkable  in  the  number  and  structure  of  the 
arms,  and  the  surface  ornamentation  of  the  calyx  will  also  serve 
to  distinguish  it.  Possibly  this  species  belongs  to  EretmocriDUS, 
though  the  arms  are  those  of  Actinocrinus. 

Named  in  honor  of  William  Gibson,  of  Belpre,  Kansas,  to 
whom  science  is  indebted  for  the  discovery  of  many  interesting 
fossils. 

Found  in  the  Keokuk  Group,  on  Indian  creek,  near  Crawfords- 
ville,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

ACTINOCRINUS  AUGUSTATUS,  n.  Sp. 

Plate  XII,  Figs.  8  ana  8 a.  Vol.  VIII,  Geo.  Sur.  Ill,  and  described 
on  page  97  of  the  same  volume,  as  Actinocrinus  lobatus.  Hall 

Body  large.  Calyx  somewhat  obpyramidal,  longer  than  wide ; 
radial  ridges  moderately  protuberant;  interradial  areas  small, 
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somewhat  flattened  and  slierhtly  depressed ;  plates  thin ;  surfetce 
ornamented  with  low  radial  ridges,  which  commence  on  the  first 
radial  and  extend  to  the  tertiary  radials,  and  with  short  radi- 
ating ridges  from  the  center  of  each  plate  to  each  adjoining 
plate,  while  the  interradials  bear  a  central  node  with  a  low  radi- 
ating ridge  to  each  adjoining  plate.  Dome  conical  and  slowly 
diminishing  into  a  large  ventral  tube  composed  of  tumid  and 
strongly  protuberant  plates. 

Basals  three,  pentagonal,  about  as  large  as  the  first  radials, 
and  forming  a  cup,  half  as  high  as  wide,  slightly  constricted  in 
the  middle,  so  as  to  form  a  rounded  rim,  on  the  lower  half,  that 
projects  a  little  beyond  a  rather  large  column ;  surface  smooth, 
not  sculptured. 

First  primary  radials  large,  length  and  breadth  subequal,  hex- 
agonal and  heptagonal.  Second  primary  radials  about  half  as 
large  as  the  first,  hexagonal  and  having  the  superior  sloping 
sides  shorter  than  the  inferior  sloping  sides,  (Fig.  8  is  not  ex- 
actly correct,  in  this  respect,  the  artist  havine:  followed  an  ink 
line  instead  of  the  suture).  Third  primary  radials  smaller  than 
the  second,  heptagonal  and  bearing  upon  each  upper  sloping 
side  a  single  secondary  radial.  Each  secondary  radial  supports 
on  each  upper  sloping  side  three  or  four  tertiary  radials,  one 
of  which  in  each  series  is  axillary  on  the  third  plate,  from  which 
two  arms  arise,  which  gives  .six  arms  to  each  radial  series,  so 
far  as  they  are  preserved  in  the  two  specimens  illustrated,  by 
figs.  8  and  8  a,  or  thirty  arms  in  the  species.  The  arms  are 
composed  of  a  double  series  of  interlocking  plates  and  they  fre- 
quently bifurcate.  One  tertiary  series  illustrated  in  fig.  8  a  shows 
eight  arms  within  an  inch  of  the  calyx,  and  if  the  other  arms 
bifurcate  in  like  manner,  there  are  eighty  arms  within  an  inch 
of  the  calyx,  and,  judging  from  appearances,  there  are  numerous 
bifurcations  above  those  shown  in  the  specimen. 

First  interradial  hexagonal,  smaller  than  a  second  primary 
radial,  followed  by  two  smaller  plates,  in  the  second  series,  three 
smaller  ones  in  the  third  series,  and  three  smaller  ones  in  the 
fourth  series,  that  unite  with  the  plates  of  the  vault. 

The  first  azygous  plate  is  smaller  than  a  first  primary  radial, 
it  is  followed  by  two  plates  in  the  second  series,  three  in  the 
third,  and  four  in  the  fourth,  above  which  the  plates  are  not 
determined. 
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This  species  is  remarkable  for  the  great  heipjht  of  the  vault 
and  large  proboscis,  in  proportion  to  the  size  of  the  calyx.  It 
is  also  remarkable  for  the  number  of  arms  and  their  bifurcations. 

Found  in  the  Keokuk  Group,  in  Greene  county,  Illinois,  and 
now  in  the  Illinois  State  Museum  and  numbered  2594. 

ActiDOcriaus  lobatus  was  described  by  Hall,  in  1859,  in  his 
Supplement  to  the  Geology  of  Iowa,  page  51,  without  an  illus- 
tration. It  haH  never  been  illustrated,  and  we  are  not  sure  that 
we  have  ever  seen  a  specimen  of  it.  The  vault  is  described  as 
"irregularly  convex  above,''  while  this  species  is  remarkable  for 
its  conical  vault  and  extremely  large  proboscis.  The  calyx  is 
described  as  **distinctly  divided  into  lobes  by  the  depression  of 
the  interbrachial  and  anal  spaces,"  which  is  not  the  case  in  this 
species.  That  species  could  not  **have  had  more  than  twenty- 
five  arms,"  while  this  species  has  not  less  than  thirty.  That 
species  has  four  regular  iuterradials  in  the  fourth  range,  while 
this  species  has  only  three.  The  surface  of  the  plates,  in  that 
species  is  traversed  by  **sharp  ridges,"  in  this  species  the  ridges 
are  low  and  broadlv  rounded.  The  nodes  on  the  radial  series, 
in  that  species  are  transverse,  in  this  species  they  are  longi- 
tudinal. The  ridges  '*from  the  first  radials  to  the  basal  plates 
are  four,"  in  that  species,  in  this  species  there  is  only  one;  those 
from  one  first  radial  plate  to  the  other  in  that  species  are  two, 
in  this  species  only  one;  those  from  the  first  radial  to  the  sec- 
ond, in  that  species  are  two,  in  this  species  there  is  only  one. 
Hall  compared  that  species,  with  Actinocrinus  lowei,  from  which 
he  distinguished  it  in  a  few  minor  particulars,  but  this  species 
is  so  far  removed  from  A.  lowei  in  every  important  particular, 
that  no  one  would  think  of  comparing  the  two.  There  are  no 
two  species  of  Actiuocrinus  farther  removed  from  A,  lowei  and 
A.  lobatus,  than  the  one  here  under  consideration,  and  we  are 
quite  at  a  loss  to  understand  why  the  late  distinguished  palse- 
ontologist.  Prof.  Worthen,  should  have  thought  of  identifying 
this  species  with  either  one  of  them.  The  mistake  may  have 
been  overlooked  because  he  died  before  the  publication  of  the 
work. 


14 

ACTINOCRINUS  EBRATICU8,  H.  Sp. 

Plate  II,  Fig.  2,  view  opposite  the  azygous  side;  Fig.  5,  azygous 

view. 

Body  medium  size.  Calyx  very  little  larger  than  the  dome, 
somewhat  obpyramidal,  the  radial  series  being  slightly  more 
prominent  than  the  interradials,  diameter  one-half  greater  than 
the  height;  plates  thick,  tumid  and  sculptured.  Dome  elevated 
at  the  arm  openings,  subpyramidal,  being  most  prominent  in 
the  direction  of  the  radical  series  and  covered  with  tumid  and 
spinous  plates.    Proboscis  central. 

BaBals  short,  more  than  three  times  a^s  wide  as  high,  project- 
ing beyond  the  column,  in  the  form  of  a  small  rim,  separated 
at  the  sutures,  so  as  to  have  a  somewhat  hexagonal  outline; 
sculptured  longitudinally,  so  as  to  show  a 'short  ridge  directed 
toward  each  adjoining  plate. 

First  primary  radials  the  larger  plates  of  the  body,  nearly  as 
long  as  wide,  very  tumid  transversely  and  having  a  short  ridge 
directed  toward  eeich  adjoining  plate.  Second  primary  radials 
a  little  smaller  than  the  first,  wider  than  long,  transversely 
tumid  and  having  a  short  ridge  directed  toward  each  adjoining 
plate.  Third  primary  radials  about  as  large  as  the  second, 
much  wider  than  high,  transversely  tumid,  having  radial  ridges, 
and  bearing  upon  each  upper  sloping  side  a  single  secondary 
radial,  which,  in  turn,  supports  upon  each  upper  sloping  side 
two  tertiary  radials.  There  are  twenty  arm  openings  to  the 
vault. 

First  regular  interradials  of  the  same  size  as  the  second  pri- 
mary radials;  ea<^h  one  bears  a  strong  central  tubercle  with  a 
radiating  ridge  directed  toward  each  adjoining  plate;  it  is  fol- 
lowed by  two  smaller  plates,  each  of  which  bears  a  central 
tubercle;  these  are  followed  by  two  still  smaller  plates,  each 
bearing  a  central  tubercle,  and  these  are  followed  by  a  single 
non-tuberculated  plate  within  the  interradial  area  proper, 
making  six  plates  in  the  area.  The  last  one,  however,  is  fol- 
lowed by  a  long  narrow  plate,  that  separates  the  tertiary  radials 
and  unites  with  the  plates  of  the  vault. 

There  are  eight  plates  in  the  azygous  area.  The  first  one  is 
in  line  with  the  first  radials,  and  of  the  same  size;  it  is  equally 
as  tumid  and  sculptured  in  the  same  manner;  it  is  followed  by 
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two  plates  of  the  same  size  as  the  second  primary  radials  or 
first  regular  interradials,  and  each  one  bears  a  strong  central 
tubercle,  with  a  radiating  rid^e  directed  toward  each  adjoining 
plate.  These  are  followed  by  three  smaller  plates,  each  of  which 
bears  a  central  tubercle  with  radiating  ridges  toward  the  plates 
below.  These  are  followed  by  two  small  non-tuberculated  plates, 
which  terminate  the  azygous  area  proper,  though  two  or  three 
small,  elongated  plates  separate  the  tertiary  radials  and  connect 
with  the  plates  of  the  vault. 

This  species  has  the  general  aapect  of  A,  proboscidialis.  The 
radial  series,  however,  are  more  prominent  and  the  interradial 
and  azygous  areas  lare:er,  and  each  contains  twice  as  many 
plates.  It  is  quite  as  far  removed  from  A.  dalyanus,  in  the 
structure  of  the  interradial  areas,  and  in  the  surface  ornamenta- 
tion. 

It  was  found  in  the  Drift,  at  Danville,  Illinois,  but  no  doubt 
belongs  to  rocks  of  the  age  of  the  Burlington  Group,  imme- 
diately north  of  Danville,  and  which  are  covered  by  the  Drift. 
The  type  is  in  the  collection  of  Wm.  F.  E.  Gurley. 


ACTINOCRINUS  ARROSUS,  U.  Sp. 

Plate  II,  Fig.  4,  aide  view  of  a  calyx,  somewhat  flattened. 

Specimen  medium  size.  Calyx  with  a  flanging  base  abruptly 
truncated  below,  and  rapidly  expanding  tertiary  radials.  Length 
and  breadth  nearly  equal;  plates  tumid  and  sculptured.  Vault, 
proboscis  and  arms  unknown. 

Basals  short,  about  half  as  high  as  wide,  sharply  flanged  be- 
low so  as  to  make  a  broad,  flat  base  with  deep  notches  at  the 
basal  sutures.  The  plates  are  longitudinally  furrowed,  so  as  to 
further  interrupt  the  flange  and  give  it  additional  notches. 

First  primary  radials  the  larger  plates  of  the  body,  as  long 
as  wide,  very  tumid  and  protuberant,  and  having  a  small  ridge 
directed  toward  each  adjoiniiig  plat^e.  Second  primary  radials 
about  half  as  large  as  the  flrst,  nearly  as  long  aa  wide,  though 
unequal  in  size  and  shape;  two  are  quadrangular,  two  pentago- 
nal and  one  hexagonal;  they  are  tumid  and  have  a  small  ridge 
directed  toward  each  adjoining  plate.  Third  primary  radials  of 
unequal  size  and  shape,  some  larger  than  the  second  radials  and 
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otherfl  much  smaller;  they  are  pentagonal,  hexagonal  and  hep- 
tagonal;  they  are  tumid,  have  radial  ridges,  and  bear  upon  each 
upper  sloping  side  a  single  secondary  radial,  which  in  turn  sup- 
ports upon  each  upper  sloping  side  two  tertiary  radials.  There 
are  twenty  arm  openings  to  the  vault. 

First  regular  interradials  larger  than  the  second  primary 
radials,  very  tumid  and  bearing  a  small  radiating  ridge  directed 
toward  each  adjoining  plate;  it  is  followed  by  two  much  smaller 
plates,  each  of  which  bears  a  central  tubercle,  with  a  radiating 
ridge  directed  toward  each  adjoining  plate;  these  are  followed 
by  a  single  plate  that  separates  the  secondary  radials.  The 
tertiary  radials  come  together,  and  hence  there  are  only  four 
plates  in  any  regular  interradial  area. 

There  are  only  four  plates  in  the  azygous  area.  The  first  one 
is  in  line  with  the  first  radials,  fully  as  large  and  rather  longer, 
quite  as  tumid  and  sculptured  in  the  same  manner.  It  is  fol- 
lowed by  two  plates  that  are  nearly  as  long  as  the  second  and 
third  fjrimary  radials  together,  each  one  bears  a  very  strong 
central  tubercle  with  a  radiating  ridge  directed  toward  each  ad- 
joining plate.  These  are  followed  by  a  single  plate  that  bears 
a  central  tubercle  and  separates  the  secondary  radials.  The 
tertiary  radials  come  together. 

One  side  of  our  specimen  is  longer  than  the  other  and  the  in- 
equalities in  the  plates  might  be  ascribed  to  that  and  the  whole 
credited  to  an  abnormal  specimen  belonging  to  some  other 
species.  The  fact  that  the  tertiary  radials  unite  at  the  base  ol 
the  arms  would  lead  one  to  think  that  it  is  a  Batocrinus,  but 
below  that  part  it  has  the  characters  of  an  Aetinocrinus,  We 
do  not  know  of  any  species  with  which  it  should  be  compared. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

ACTINOCRiNUS  PLAGOSUS  U.   Sp. 

Plate  II,  Fig,  5,  azygous  side  view   of  calyx;    Fig.  6.  crushed 

specimen,  showing  the  arms. 

Species  medium  or  below  medium  size.  Calyx  obconoidal, 
moderately  truncated  below,  wider  than  high;  plates  thin,  sur- 
face ornament^^d  with  delicate  radiating  ridges  or  mere  stripes 
that  show  slight  sculpturing.    Vault  and  proboscis  unknown. 
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Basals  short,  twice  as  wide  as  hi^h,  standing  upright  and 
longitudinally  marked  with  three  or  four  delicate  stripes. 

First  primary  radials  the  larger  plates  of  the  body,  as  long 
as  wide,  slightly  convex,  and  bearing  a  delicate  ridge  directed 
toward  each  adjoining  plate.  Second  primary  radials,  less  than 
half  as  large  as  the  first,  hexagonal,  and  ornamented  with  deli- 
cate ridges.  Third  primary  radials  about  as  large  as  the  second, 
pentagonal  and  hexagonal,  ornamented  with  delicate  radial 
ridges  and  bearing  upon  each  upper  sloping  side  a  single  second- 
ary radial,  which,  in  turn,  supports  upon  each  upper  sloping 
side  two  tertiary  radials.  There  are  twenty  arm  openings  to 
the  vault. 

Regular  interradials  six.  First  one  smaller  than  a  second 
primary  radial,  it  is  followed  by  two  smaller  plates  and  these 
by  two  still  smaller  ones  and  these  by  a  single  plate,  above 
which  a  long  narrow  plate  unites  with  the  plates  of  the  vault. 

There  are  ten  plates  in  the  azygous  area.  The  first  one  is  in 
line  with  the  first  primary  radials  and  of  the  same  size  and 
sculptured  in  the  same  manner;  it  is  followed  by  two  plates  of 
about  the  size  of  the  second  radials,  and  these  are  followed  by 
four  smaller  plates,  and  these  by  two  plates  and  these  by  a 
single  plate  that  unites  with  an  elongated  plate  that  connects 
with  the  plates  of  the  vault. 

The  arms  are  very  long  and  comparatively  coarse  and  com- 
posed of  a  double  series  of  interlocking  plates.    Pinnules  dense. 

Distinguished  by  the  delicate  sculpturing  and  number  of  inter- 
radial  and  azygous  plates. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and 
now  in  the  State  Museum,  at  Springfield,  lUiuois. 


ERETMOCRINUS    LYON  ANUS,    U.  Sp. 

Plate  III,  Fig.  I,  basal  view  of  a  specimen  crushed,  with  pro- 
boscis  down  and  arms  expanded,  on  the  surface  of  a  rock. 

Calyx  short,  below  medium  size;  plates  thin,  slightly  convex 
and  smooth.  The  basal  plates  and  some  in  each  radial  series 
are  destroyed,  in  our  specimen,  so  a«s  to  make  an  accurate  de- 
scription  of   all   of  them   quite  impossible.    The  first  primary 

-3  G. 
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radials  are  longer  than  wide  and  the  larger  j^lates  of  the  calyx. 
The  second  primary  radials  are  Rmall,  leaving  comparatively 
wide  interradial  areas.  The  secondary  and  tertiary  radials  are 
short. 

Some  of  the  arms  are  well  preserved  and  others  torn  into 
pieces.  There  are,  as  it  appears,  twenty  very  long,  compound, 
ponderous  arms,  remarkable  for  their  expansion,  in  the  upper 
part.  There  are  also  twenty  arm  openings  to  the  calyx.  There 
are  three  single,  short  plates  in  the  commencement  of  eeLch  arm; 
these  are  followed  by  a  double  series  of  interlocking  plates  that 
are  deeper  than  wide,  making  the  arm  in  the  lower  part  deeper 
than  wide.  The  arms  gradually  widen  externally  until  they  are 
about  four  times  as  wide  as  deep.  In  the  lower  part  of  the 
arms  the  arm  furrows  are  shallow  and  the  arms  are  twice  as 
deep  as  wide,  they  do  not  increase,  in  depth,  in  the  upward  ex- 
tension, even  where  they  are  four  times  as  wide  as  deep. 

This  species  is  distinguished  from  all  others  by  the  thin, 
smooth,  slightly  convex  plates  of  the  calyx  and  by  the  re- 
markably heavy  arms. 

Found  in  the  upper  layers  of  the  Burlingfon  Group,  near 
Burlington,  Iowa,  and  now  in  the  State  Museum,  at  Swingfield, 
Illinois.  The  specific  name  is  in  honor  of  one  of  the  founders  of 
the  genus,  the  late  distinguished  palpBoijtologist,  Sidney  S. 
Lyon,  of  Jeffersonville,  Indiana. 

BATOCRINUS    LYON  ANUS,   n.   Sp. 

• 

Plate  III,   Fig,   4,   view  opposite  the  azygous  area;    Fig,   J, 

basal  view. 

Body  above  medium  size.  Calyx  basin  shaped,  and  spreading 
horizontally  from  the  secondary  radials;  two  and  a  half  times 
as  wide  as  high;  plates  thick,  angular;  sutures  beveled;  arm 
openings  directed  horizontally.  Vault  conical,  nearly  as  large 
as  the  calyx,  covered  with  polygconal,  tumid  plates  and  having 
a  large  subcentral  proboscis. 

Basa^s  short,  more  than  three  times  as  wide  as  high  and  ex- 
cavated below,  so  the  concavity  has  a  depth  greater  than  the 
external  height  of  the  plates.  First  primary  radials  one  and  a 
half  times  aS  wide  as  high.  Second  primary  radials  quad- 
rangular, half  as  large  as  the  first,  and  only  a  little  wider  than 


19 

high.  Third  primary  radials  a  little  larger  than  the  second  and 
bearing  upon  the  upper  sloping  sides  the  secondary  radials. 
There  are  two  secondary  radials  in  each  of  three  radial  series,  the 
second  one  being  about  twice  as  large  as  the  first  and  bearing 
upon  each  upper  sloping:  side  three  tertiary  radials,  thus  sciving  to 
each  of  these  three  radial  series  four  arms.  The  radial  series  on 
the  left  of  the  azygous  area  has  one-half  of  it  constructed  in 
the  same  manner;  the  other  half,  being  the  one  most  distant 
from  the  area,  possesses  no  tertiary  radials,  but  has  four  sec- 
ondary radials,  and,  therefore,  in  this  series,  there  are  only 
three  arms.  The  radial  series  opposite  the  azygous  area  has  no 
tertiary  radials,  but  it  has  four  secondary  radials  on  each  of 
the  upper  sloping  sides  of  the  third  primary  radials,  and, 
therefore,  there  are  only  two  arms  in  this  series.  The  species 
has  only  seventeen  arm  openings  to  the  calyx. 

In  each  regular  interradial  area  there  are  three  plates,  the 
first  of  which  are  the  lars^er  plates  of  the  calyx,  and  each  one 
has  eight  sides.  It  rests  between  the  upper  sloping  sides  of  the 
first  primary  radials  and  the  second  and  third  primary  radials 
abut  it  on  each  side,  and  it  supports,  on  top,  the  other  two 
interradials.  The  upper  interradials  are  never  of  equal  size; 
they  are  situated  between  the  first  secondary  radials  and  below 
the  tertiary  radials. 

The  azygous  area  is  subovate  in  form,  and  contains  six 
plates.  The  first  one  is  in  line  with  the  first  primary  radials 
and  of  the  same  size.  It  is  followed  by  three  plates,  that  differ 
but  little  in  size,  and  these  are  followed  by  two  plates,  in  the 
third  range,  that  are  situated  between  the  second  secondary 
and  first  tertiary  plates,  and  thus  extend  a  little  higher  than 
the  plates  do,  in  the  regular  interradial  areas. 

In  Batocrinus  facetus  the  three  armed  series  is  on  the  right 
"^  of  the  azygous  side,  in  this  it"  is  on  the  left.  In  that  species, 
there  are  four  regular  interradials  and  eleven  azygous  plates, 
in  this  species,  there  are  three  regular  interradials  and  six 
azygous  plates.  It  is  a  marked  species  that  cannot  be  mis- 
taken for  any  other  one. 

Found  in  the  St.  Louis  Group,  in  Hardin  county,  Kentucky, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley.  The  specific 
name  is  in  honor  of  the  late  Sidney  S.  Lyon,  who  did  so  much 
valuable  work  in  this  famUy  of  crinoids. 
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BATOCRINUS  ALTIUSCULUB,  n.  Sp. 

Plate  F,  Jtig,  J,  side  view^  azygous  area  on  the  right;  fig.  2y 

azygous  view;  Fig.  5,  summit  view  of  the  same  sped- 

men,  part  of  the  top  being  broken  awaj. 

Body  large,  above  the  medium  size.  Calyx  long,  somewhat 
bell-shaped,  very  slowly  and  somewhat  evenly  expanded  from 
the  baae  to  the  second  radials  and  then  spreading  horizontally; 
nearly  as  high  as  wide;  arm  openings  directed  horizontally; 
plates  convex;  sutures  depressed;  surfa*ce  smooth  or  finely  grajiu- 
lar. 

Basals  form  a  subcylindrical  cup  nearly  as  high  as  wide, 
truncated  and  round  at  the  base,  with  a  round  facet  for  the 
atta^chment  of  the  column  deeply  impressed,  and  about  two- 
thirds  of  the  diameter  of  the  base.  The  columnar  canal  is  large 
and  pentagonal.  A  little  above  the  truncated  base  there  is  ^ 
high  transverse  ridge  across  each  plate,  that  is  broken  at  the 
sutures,  giving  to  this  band  when  viewed  from  below  a  sub- 
hexagonal  outline.  Above  the  band  the  basals  slowly  expand. 
First  radials  longer  than  wide,  nearly  as  large  as  the  basals, 
lower  third  most  convex,  three  hexagonal,  two  heptagonal,  and 
rising  almost  vertically  from  the  basals.  If  the  usual  quadran- 
gular second  radials  exist,  in  this  species,  they  are  anchylosed 
with  the  third  radials,  in  our  specimen,  so  as  to  form  single 
pentagonal  plates  about  one-third  eb  large  as  the  first  radials, 
axillary,  and  bearing  upon  each  upper  sloping  side  two  secondary 
radials,  the  second  being  larger  than  the  first.  The  second 
secondary  radials  are  axillary  and  bear  two  or  three  tertiary 
radials  upon  each  superior  sloping  side,  which  gives  to  the 
species  twenty  arm  openings  to  the  vault. 

Regular  interradials,  two  in  each  area,  one  above  the  other, 
the  second  one  less  than  half  as  large  as  the  first,  and  situated 
between  the  secondary  radials.  There  are  seven  plates  in  the 
azygous  area.  The  first  one  is  in  line  with  the  first  primary 
radials  and  of  about  the  same  size,  being  slightly  narrower  and 
a  little  longer.  It  is  followed  by  a  range  of  three  plates,  each 
of  which  is  about  one-third  as  large  as  the  first.  There  are 
three  small  plates  in  the  third  range,  below  the  tertiary  radials, 
in  the  adjoining  radial  series. 
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Vault  elevated  over  the  arm  openings,  convex  and  havinpj, 
comparatively,  a  small  subcentral  proboscis.  It  is  composed  of 
very  irregular,  polygonal,  tumid  plates,  without  any  apparent 
order  as  to  size  or  arrangement.  The  proboscis  is  broken  off 
so  its  length  is  not  ascertained. 

This  species  bears  most  resemblance  to  B.  cbristyU  from  which 
it  is  distinguished  by  the  longer  form  of  the  calyx,  longer 
basals,  longer  and  more  convex  first  radials,  shorter  second  and 
third  radials  (if  this  species  possesses  the  second  quadrangular 
plate)  more  elevated  vault  over  the  arm  openings,  less  *  convex 
beyond,  smaller  proboscis,  and  more  tumid  plates.  Indeed  very 
slight  observation  will  distinguish  the  two  species. 

Found  by  the  laborious  naturalist  and  indefatigable  collector, 
R.  A.  Blair,  of  Sedalia,  Missouri,  in  the  upper  part  of  the  Bur- 
lington Group  near  Blackwater  Station,  a  few  miles  west  of 
Booneville,  in  that  State,  and  with  his  usual  generosity  presented 
to  one  of  the  authors — S.  A.  Miller. 

BATOCRINUS  ASPRATlLiS,  U.  Sp. 

Plate  7,   fig.  4,  azygous  view;   Fig,  5,  lateral  view;    Fig.  6, 

summit  view. 

Body  of  our  specimen  unsymmetrical,  one  side  larger  than  the 
other,  which  may  or  may  not  be  abnormal.  The  species  is  of 
medium  size  and  the  vault  is  nearly  as  large  as  the  calyx. 
Calyx  broadly  truncated  at  the  base  and  very  rapidly  expand- 
ing in  the  upper  part ;  about  half  as  wide  as  high ;  arm  open- 
ings directed  horizontally;  plates  highly  convex;  sutures  distinct; 
surface  granular. 

Basals  thick  and  form  a  low  subhexagonal  cup,  about  three  times 
as  wide  as  high,  with  a  pound,  deep  columnar  depression,  having 
a  concave,  radiately  furrowed  bottom,  for  the  attachment  of  the 
column.  The  base  is  about  two  and  a  half  times  as  wide  as  the 
diameter  of  the  column.  The  basal  plates  stand  nearly  upright ; 
they  are  flattened,  in^the  central  part,  and  beveled  toward  the 
sutures,  which  makes  the  cup  hexagonal.  First  radials  smaller 
than  the  baaals,  of  unequal  size,  and  about  twice  as  wide  as 
high,  three  hexagonal,  two  heptagonal,  and  directed  at  an  anc:le 
of  about  thirty  degrees  from  the  basals.  Each  one  is  trans- 
versely,  highly  conyex,  the  elevation  being  obtusely  angular. 
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Second  radials  quadrangular  and  very  short,  being  from  three 
to  six  times  aa  wide  as  long.  Third  radials  pentagonal,  twice 
as  wide  as  high,  convex  in  the  central  part,  axillary,  and  bear- 
ing upon  each  upper  sloping  side  two  secondary  radials.  The 
second  secondary  radial  is  larger  and  much  wider  than  the  first, 
axillary,  and  bears  upon  each  ^upper  sloping  side  two  or  three 
tertiary  radials.  On  one  side  of  our  8i)ecimen,  there  are  onlj- 
two  tertiary  radials,  in  each  series,  and  on  the  other  side  there 
are  three,  in  each  series,  which  makes  one  side  of  the  calyx  larger 
than  the  other.  The  proximate  ray  on  each  side  of  the  azygous 
area  has  an  axillary  tertiary  radial  so  that  each  of  these  rays 
has  five  arm  openings  to  the  vault.  This  gives  to  the  species 
twenty-two  arm  openings  to  the  vault. 

There  is  only  one  regular  interradial  in  each  area,  which  is 
a  large,  tumid,  conspicuous  plate.  There  are  five  azygous  plates. 
The  first  one  is  in  line  with  the  first  radials  and  of  nearly  the 
same  size  and  quite  as  tumid.  There  are  three  plates  in  the  sec- 
ond range,  the  middle  one  being  a  short  quadrangular  plate, 
twice  as  wide  as  long,  the  lateral  ones  being  comparatively  large, 
tumid  plates.  There  is  only  one  plate  in  the  third  range,  which 
is  nearly  as  large  as  the  first  and  very  tumid.  The  azygous  area 
is  slightly  wider  than  high,  or  nearly  square  in  outline,  with  a 
fiat,  wide,  quadrangular  plate,  in  the  center,  surrounded  by  four 
tumid  plates  occupying  the  angles  of  the  square. 

Vault  somewhat  elevated  over  the  arm  openings,  convex  toward 
the  central  part  and  having  a  subcentral  proboscis.  It  is  com- 
posed of  irregular,  polygonal,  tumid  plates  arranged,  m  some 
orrler,  as  five  quite  tumid  plates,  half  way  from  the  margin  to 
the  center,  are  in  line  with  the  primary  radial  series.  The  pro- 
boscis being  broken  off,  and  the  length  is  unknown. 

This  species  is  so  different  from  all  others  having  twenty-two 
arms,  that  it  is  unnecessary  to  make  a  comparison  with  any  of 
them  for  the  purpose  of  distinguishing  it.  The  8in2:le,  regular 
interradial  and  the  arra^gement  of  the  five  azygous  plates,  with 
their  peculiar  shape  and  convexity  will  alone  distinguish  it  from 
all  other  described  species. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 


23 

BAT0CRINU8  SCYPHTT8,  n.  Sp. 

Plate  V,  Fig^   7,  azygous  view;    Fig.  8,  lateral  view;    Fig,  9, 

summit  view. 

Body  medium  size.  Calyx  bowl  shaped,  rounded  at  the  base 
and  very  gradually  expanding  to  the  summit;  about  one-third 
wider  than  high;  arm  openings  within  the  upper  margin  of  the 
summit  and  directed  upward;  plates  thin,  plain,  not  convex; 
sutures  not  very  distinct;  surface  smooth  or  e^ranular. 

Basals  very  low,  curving  into  the  columnar  cavity  and  upward 
about  as  high  as  the  depth  of  the  cavity.  First  radials  the 
larger  plates  of  the  body,  wider  than  high,  gradually  expanding, 
three  hexagonal,  two  heptatgonal.  Second  radials  quadrangular, 
about  twice  as  wide  as  high.  Third  radials  short,  twice  as  wide 
as  high,  pentagonal,  axillary,  and  bearing  upon  eatch  upper 
sloping  side  two  secondary  radials.  The  second  secondary 
radials  are  axillary,  larger  and  wider  than  the  first,  and  bear 
upon  each  upper  sloping  side,  in  four  of  the  radial  series,  two 
tertiary  radials ;  but  in  the  ray  opposite  the  azygous  area,  there 
is  onlv  one  tertiarv  radial,  in  each  series,  one  of  which  is  smaller 
than  the  other.  There  are,  therefore,  twenty  arm  openings  to 
the  vault,  but  two  of  the  openings  opposite  the  azygous  area 
are  smaller  than  the  others,  and,  hence,  it  would  appear,  that' 
the  arms  are  not  of  equal  size;  probably  sixteen  or  eight^jen  are 
uniform,  and  the  other  two  or  four,  as  the  case  may  be,  are 
smaller  or  have  feweir  divisions.  The  arms  themselves  are  wholly 
unknown,  and  the  facet  for  their  articulation  is  very  obscure,  in 
our  specimen.  They  must  have  been  vel-y  small  and  peculiarly 
constructed,  with  an  extraordinary  covering  of  the  arm  furrows, 
if  we  may  be  allowed  to  judge  from  the  appearance  of  the 
orifices. 

There  is  only  one  regiilar  interradial  plate  in  each  area;  it  is 
nearly  as  large  as  the  second  and  third  radials  together,  or 
about  half  a«  large  as  a  first  radial.  The  azygous  area  is  large 
and  con  tains,  seven  plates.  The  first  one  is  in  line  with  the  first 
radials  and  rather  longer;  it  is  followed  by  three  plates,  the 
middle  one  of  which  is  the  larger  and  about  the  size  of  a  regu- 
lar interradial,  and  this  range  is  followed  by  three  rather  large 
plates  in  the  third  range. 


24 

Vault  depressed  convex  with  a  very  small,  short,  suboentral 
proboscis.  It  is  covered  with  irregular,  polygonal,  gently  convex 
plates.  The  proboscis  seems  to  be  complete,  except  the  covering, 
in  our  specimen,  though  it  is  possible  small  plates  may  have 
been  broken  from  the  top  of  it.  It  is  evident  it  eould  not  have 
been  much  higher. 

This  species  agrees  with  Batocrinus  in  the  plates  of  the  calyx, 
but  differs  in  all  other  respects  from  all  described  species.  The 
arm  openings  and  proboscis  are  peculiar  and  different  from 
those  in  any  other  known  species. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 


BATOCRINUS  LAETUS,  n.  Sp. 

Plate  F,   Fig,  10,   view  opposite   the  azygous  area;    Fig,  11, 
azygoua  aide  view;  Fig.  12,  summit  of  same  specimen. 

Body  medium  size.  Calyx  obconoidal,  truncated  at  the  base, 
a  little  less  than  twice  as  wide  as  high,  arm  openings  directed 
horizontally;  plates  thick,  very  highly  convex,  the  convexity 
generally  angular;  sutures  distinct;  surface  granular. 

Basals  moderately  thick,  and  form  a  low,  hexagonal  cup,  twice 
as  wide  as  high,  with  a  round  deep  columnar  depression,  having 
a  concave,  radially  furrowed  bottom,  for  the  attachment  of  the 
column.  The  base  is  about  twice  as  wide  as  the  diameter  of  the 
column.  The  basal  plates  stand  upright;  they  are  flattened  in 
the  central  part,  and  beveled  toward  the  sutures,  which  makes 
the  cup  hexagonal.  It  will  be  observed,  that  the  basals  form  a 
cup  like  that  of  B,  aspvatilis,  except  the  plates  are  somewhat 
thinner.  First  radials  longer  than  the  basals,  but  somewhat 
shorter  and  of  unequal  size;  they  are,  however,  wider  than  long, 
three  hexagonal  and  two  heptagonal,  with  the  superior  sides 
slightly  arcuate.  Each  one  is  transversely,  highly  convex,  the 
elevation  being  obtusely  angular.  Second  radials  quadrangular, 
and  about  three  times  as  wide  as  high.  Third  radials  pentagonal, 
twice  as  wide  as  high,  convex  in  the  central  part,  axillary,  and 
bearing  upon  each  upper  sloping  side  two  secondary  radials. 
The  second  secondary  radials  are  only  a  little  larger  than  the 
first,  axillary,  and  bear  upon  each  upper  sloping  side  two  ter- 
tiary radials.    The  proximate  ray  on  each  side  of  the  azygous 
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area  has  an  axillary,  tertiary  radial,  so  that  each  of  these  rays 
has  five  arm  opening  to  the  vault.  This  gives  to  the  species 
twenty-two  arm  openings  to  the  vault.  •  ' 

There  are  two  regular  interradials  in  each  area;  the  first  one 
is  very  tumid,  and  about  as  large  as  the  second  and  third  pri- 
mary radials  together;  the  second  one  is  about  one-third  as 
large  as  the  first  and  quite  convex.  The  azygous  area  is  about 
as  wide  as  hiirh  and  contains  six  plates.  The  first  one  is  in  line 
with  the  first  radials  and  fully  as  large  and  tumid.  It  is  followed 
by  three  plates,  in  the  second  range,  and  two  in  the  third,  all 
of  which  are  tumid  and  subequal  in  size. 

Vault  elevated,  above  the  arm  openings,  and  gently  convex, 
toward  the  central  part,  and  bearing  a  coarse,  central  proboscis. 
It  is  composed  of  irregular,  polygonal,  subspinous  plates,  ar. 
ranged,  so  far  as  discovered,  without  order,  in  respect  to  the 
different  radial  areas.  The  proboscis  commences,  at  the  base, 
with  a  very  lan2:e,  transversely  tumid  plate,  opposite  the  azygous 
side.    The  length  of  the  proboscis  is  unknown. 

This  species  is  so  different  from  all  others  bearing  twenty-two 
arms,  that  no  comparison  is  necessary  to  distinguish  it. 

Found  by  R.  A.  Blair,  -in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 


BATOCRINUS  yEQUABILIS,   n.   sp. 

Plate    y,  F/jg".  13,  azygous    view;  Fig,  14,   view  opposite   the 
azygous  side;  Fis^.  15,  summit  of  same  specimen. 

Calyx  and  vault  somewhat  equal  in  dimensions  and  together, 
somewhat  wheel-shaped.  Rather  below  the  medium  size.  Calyx 
broadly  truncated  at  the  base,  gently  expanding  to  the  top  of 
the  primary  radials  and  then  abruptly  spreading  horizontally 
to  the  free  arms ;  more  than  twice  as  wide  as  high ;  arm  open- 
ings directed  horizontally;  plates  thick,  hiofhly  convex  on  the 
lower  part,  but  much  less  so  above;  sutures  moderately  dis- 
tinct; surface  granular. 

Basals  thick  and  form  a  low,  hexagonal  cup,  about  three  times 
as  wide  as  high,  with  a  round,  shallow,  columnar  depression, 
having  a  concave  radiately  furrowed  bottom  for  the  attachment 
of  the  column.    The  base  is  full  twice  as  wide  as  the  diameter 

G. 
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of  the  column.  The  basal  plates  stand  uprifi^ht,  they  are  flat- 
tened in  the  central  part,  and  l)eveled  toward  the  sutures,  which 
makes  the  cup  hexa<?ona].  It  will  be  noticed  that  the  basals 
form  a  cup  similar  to  that  of  li,  nspratHis,  except  having  a 
shallow,  instead  of  a  d<»ep  columnar  (.'avity.  First  radials  some- 
what smaller  than  the  basals,  wider  than  lon^.  three  hexagonal, 
two  heptagonal.  Each  on<»  is  transversely  tumid.  Second  radials 
quadrangular  and,  at  least,  four  times  as  wide  as  high,  third 
radials  pentagonal,  very  short,  four  times  as  wide  as  high  and 
bearing  upon  ea(*h  upper  sloping  side  two  secondary  radials. 
The  second  secondary  radials  are  much  wider  than  the  first, 
axillary,  and  bear  upon  each  upT)or  sloping  side  two  tertiary 
radials.    There  are  twenty  arm  openings  to  the  vault. 

There  is  only  one  regular  interradial  in  each  area,  and  it  is  a 
large  tumid  plate.  The  azygous  ai'ea  is  fully  ns  wide  as  long 
and  contains  four  plates.  The  first  one  is  in  line  with  the  first 
radials,  rather  larger  and  more  tumid.  There  are  three  plates 
in  the  second  range,  the  middle  one  being  about  as  large  as  the 
other  two  together. 

Vault  moderately  elevated  over  the  arm  openings  and  quite 
convex  toward  the  central  part.  It  bears  a  rather  large,  sub- 
central  ])rol)Oscis,  the  length  of  which  is  unknown.  The  vault 
is  composed  of  irregular  polygonal,  subspinous  plates,  arranged, 
so  far  as  discovered,  without  order,  in  respect  to  the  radial 
areas.  The  proboscis  commences  at  the  base,  opposite  the  az\'- 
gous  side,  with  a  very  larire,  transversely  tumid  angular  plate. 

This  species  is  so  different  from  nil  other  trochiform  species 
and  from  all  others  bearing  twenty  arms,  that  no  comparison 
is  necessary  to  distinguish  it. 

Found  b^^  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

STKOTOCRINUS   VKNUSTI'S,    U.   Sp. 

Phiio  T7,  F/A*-.  /,  side  and  bastil  view  of  the  cnlyx. 

(]alyx  me<liuni  size,  urn  shaped,  below  the  tertiary  rn dials, 
from  which  place  it  abruptly  spreads  horizontally.  Surface 
deeply  sculptured,  rolumn  rouml  and  i)erforatcd  by  a  rather 
large  subi)entagonal  cunal. 

Basals  low,  thick,  deeply  sculptured,  notched  at  the  suture 
lines,  hexagonal  in  outline   and   extending  below  the  columnar 
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facet,  where  small  nodes  are  made  to  terminate  the  sculptured 
ridp:es.  First  radials  highert  han  wide,  tw  ohepteigonal  and  two 
hexagonal  and  one  pentagonal,  central  tubercle  transverse  and 
sending  two  ridges  to  the  basal  plates  and  one  to  each  of  the 
other  adjacent  plates.  Second  radials  hexagonal,  wider  than 
high,  a  little  smaller  than  the  first  radials,  central  tubercle  only 
slightly  elongated  transversely,  from  which  a  ridge  is  directed 
to  each  adjoining  plate.  Third  radials  a  little  smaller  than  the 
second,  wider  than  high,  hexagonal,  and  bearing  on  the  upper 
lateral  sides  a  single  secondary  radial.  Secondary  radials  smaller 
than  the  third  primary  radials  and  supporting  on  one  of  the 
upper  sloping  sides  a  single  tertiary  radial  and  on  the  other  a 
series  of  three  or  more  tertiary  radials,  before  the  arm  becomes 
free;  the  exact  number  cannot  be  determined  from  our  speci- 
men. The  single  tertiary  radials  bear  an  axillary  plate  of  the 
fourth  order,  which  supports,  on  each  upper  sloping  side,  two 
or  more  plates  before  the  arms  becomes  free.  There  are,  there- 
fore, at  least  twelve  arms  in  each  radial  series  or  sixty  arm 
openings  to  the  vault  in  this  species. 

First  regular  interradial  hexagonal,  as  large  as  the  second 
primary  radials,  sculptured  in  the  same  way,  and  supporting 
two  smaller  but  similar  plates  in  the  second  range.  The  latter 
are  followed  by  two  smaller  plates  and  these  by  one  still  smaller 
plate,  which  gives  us  six  plates  in  each  regular  interradial  area. 
There  is  one  plate  in  each  interaecondary  radial  area  that  rests 
on  the  third  primary  radial.  There  are  nine  plates  in  the  azy- 
gous  area.  The  first  one  is  in  line  with  the  first  radials,  of  the 
same  size  and  sculptured  in  like  manner.  It  is  followed  by  three 
plates  in  the  second  range  and  these  in  turn  by  three  smaller 
plates,  above  which  there  are  two  still  smaller  plates  before  the 
tertiary  radials  unite  to  cut  off  the  azygous  area  from  the  plates 
of  the  vault. 

The  sculpturing  on  the  plates  in  this  species  is  similar  to  that 
on  Strotocrinus  ectypus,  but  otherwise  it  bears  little  resemblance 
to  that  species.  It  is  so  different  in  the  form  of  the  calyx  and 
number  of  the  interradials  from  S.  regalis  and  kindred  species 
that  no  comparison  with  any  of  them  is  necessary  to  distin- 
guish it. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and 
now  in  the  Illinois  State  Museum,  at  Springfield. 
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BLAIROCRINUS  8PIN081JLUS,   n.   flp. 

Plate  VII,  Fig,  16,  azygous  view;  Fig,  17,  view  opposite  the 

azygous  area;  Fig.  18,  summit  view. 

Calyx  truncated  at  the  bsuse,  obpyramidal,  about  twice  as  wide 
as  high;  plates  sculpture ;  radial  ridges  rather  sharp;  inter- 
radial  area  flat;  secondary  radials  and  arm  openings  directed 
horizontally. 

Basals  three,  forming  a  low,  irregular,  subhexagonal  disc, 
nearly  covered  below  by  a  round  column,  which  is  attached  to 
the  basals,  by  radiating  denticulations.  Columnar  canal  rather 
large,  pentalobate.  The  little  rim  formed  by  the  basals  bears  a 
node  or  short  ridge  directed  toward  each  adjoining  plate  above. 
First  primary  radials  the  larger  plates  of  the  calyx,  wider  than 
high,  three  hexagonal,  two  heptagonal,  convex  in  the  central 
part,  and  sunken  at  the  angles  so  as  to  leave  a  short  ridge 
directed  toward  the  center  of  each  adjoining  plate.  Second  pri- 
mary radials  quadrangular,  about  twice  as  wide  ej&  high,  and 
similarly  sculptured,  though  the  radial  ridge  is  much  stronger 
than  the  transverse  one.  Third  primary  radials  about  the  same 
size  as  the  second,  pentagonal,  axillary,  and  bearing  upon  each 
upper  sloping  side  two  secondary  radials,  While  there  are  only 
ten  secondary  radial  series,  there  are  two  arm  openings  over 
each  series,  indicating  that  the  arms,  at  once,  bifurcated  on  be- 
coming free. 

Regular  interradials  three,  one  hexagonal  plate  resting  between 
the  upper  sloping  sides  of  the  first  primary  radials  and  followed 
by  two  smaller  elongated  plates,  that  separate  the  secondary 
radials  and  connect  with  the  plates  of  the  vault.  The  first 
azygous  plate  is  in  line  with  the  first  primary  radials,  of  about 
the  same  size,  and  sculptured  in  like  manner.  It  is  followed  by 
two  plates,  in  the  second  range,  and  three  in  the  third  range, 
which  separate  the  secondary  radials  and  connect  with  the  plates 
of  the  vault. 

The  vault  is  strongly  pentalobate,  by  reason  of  the  horizon- 
tally projecting  secondary  radials  extending  beyond  the  upper 
part  of  the  interradial  areas.  It  is  elevated  over  the  arm  open- 
ings, and  gently  convex  toward  the  center.  There  is  a  spinous 
plate  over  each  double  arm  opening,  and  between  these  spinous 
plates,  in  each  radial  series,  there  is  a  rather  large  plate,  that 
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separates  them  on  a  level  with  the  top  of  the  secondary  radials, 
behind  which  there  is  a  single  large,  spinous  plate.  The  arrange- 
ment of  these  three  spinous  plates,  over  each  radial  serieiy,  is 
very  much  like  it  is  in  B,  trijugis.  The  plates  of  the  vault  are 
rather  large,  and  four  of  them  bear  very  strong  spines  in  addi- 
tion to  those  above  mentioned.  The  proboscis  is  subcentral, 
and  probably  very  much  like  that  in  B.  trijugis,  though  the  top 
of  it  is  broken  off  in  our  specimen. 

The  general  form  of  this  species  will  readily  distinguish  it  from 
all  others  that  have  been  described.  It  is  most  nearly  related 
to  J3.  trijugis,  but  in  addition  to  the  general  form,  it  may  be 
distinguished  by  having  fewer  plates  in  the  interradial  and 
azygous  areas  and  by  the  plates  of  the  vault. 

Found  by  R.  A.  Blair,  in  the  Chouteau  Limestone,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 
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Family  CYATHOCBINIDJE. 

CYATHOCR1NU8  ANDERSON!,   n.  Sp. 

Plate  in,  Fis:.  2,  symmetrical  side;  Fig.  -V,  nzy^ous  side. 

Calyx  large,  deep,  cup-shaped,  longer  than  wide,  oblique, 
longer  on  the  symmetrical  than  on  the  azygous  side;  plates  very 
thick,  tumid,  and  ornamented  with  wart-like  protuberances; 
sutures  very  distinct.  Column  round  antl  composed  of  plates 
near  the  calyx,  which  are  highly  inclined  toward  the  azj-gous 
side. 

Basal  plates  quite  uniform,  in  size,  and  forming  a  round  basin 
nearly'  three  times  as  wide  as  high ;  each  plate  bears  a  strong, 
central  tubercle  and  some  of  them  have  two  tubercles.  Sub- 
radials  twice  as  large  as  the  basals,  four  hexagonal  and  one 
heptagonal,  very  tumid  and  each  one  is  ornamented,  in  the 
central  area,  with  several  large  tubercles,  irregularly  disposed, 
and  some  of  which  are  conlluent.  First  radials  larger  than  the 
subradials,  tumid,  deeply  notched  for  the  arm  furrows  and  curv- 
ing in  at  the  superior  lateral  angles;  facet  for  the  reception  of 
the  second  radials  large  and  excavated  downward  two-thirds  the 
length  of  the  plates;  plates  ornamented,  below  the  facet,  with 
irregular  tubercles.  First  azygous  plate  quadrangular,  longer 
than  wide,  and  resting  upon  the  upper  truncated  side  of  the 
heptagonal  subradial,  and  rising  to  the  level  of  the  bottom  of 
the  arm-furrows,  in  the  first  radials.  The  surface  of  it  is  also 
tuberculated. 

This  species  is  related  to  C.  farleyi.  Our  specimen  is  much 
larger  than  the  type  of  C.  farleyi,  which  might  account  for  differ- 
ences in  the  surface  ornamentation,  if  there  were  not  other 
differences  of  specific  imi)ortanc(».  In  that  species,  the  basal  ])lates 
are  proportionally  much  smaller  than  they  are  in  this,  and  form 
a  flattened  pentagonal  disc,  while  in  this,  tliey  form  a  basin, 
which  increases  the  comparative  length  of  the  calyx.  The  superior 
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lateral  ansrles  of  the  first  radials,  in  that  species,  are  truueated 
and  stand  upright,  while  in  this  species,  they  curve  in  over  the 
margin  of  the  vault  and  are  not  truncated.  The. facets  for  the 
second  radials  are  proportionally  much  smaller,  in  that  species, 
than  they  are  in  this,  which  indicates  differences  in  the  construc- 
tion of  the  arms.  As  these  differences  in  the  construction  of  the 
calyx  must  rank  as  of  specific  importance,  the  surface  ornamenta- 
tion may  also  be  used  to  distinguish  the  species. 

Found  in  the  Keokuk  Group,  at  Keokuk,  Iowa,  and  now  in 
the  collection  of  Wm.  F.  E.  Gurley.  The  specific  name  is  in 
honor  of  D.  G.  Anderson,  of  Keokuk,  Iowa,  from  whom  this 
specimen  was  obtained. 

CYATHOCmNXJS  TUMIDULUS,   n.  sp. 

Plate  III,  Fiff.  7,  view  opposite  the  azygous  side.   Specimen  some- 
what  fattened  and  the  ends  of  the  arms  broken  away. 

Species  medium  size  and  bearing  very  heavy  arms.  Calyx  low, 
basin  shaped;  sutures  depressed;  surface  granular. 

Basals  small  and  apparently  hidden  by  the  column  in  the 
concavity  of  the  lower  side  of  the  calyx,  though,  as  our  speci- 
men is  depressed,  it  is  probable  that  the  basals  may  be  seen  in 
a  better  specimen  extending  slightly  beyond  the  column.  Sub- 
radials  large  and  remarkably  tumid,  being  roughly  hemispheri- 
cal externally.  First  radials  a  little  smaller  than  the  subradials, 
tumid,  transversely  angular  in  the  middle  part  and  truncated 
the  entire  width  above.  Second  radials  quadrangular,  trans- 
versely angular  in  the  middle  part,  and  more  than  twice  as 
wide  as  high.  Third  radials  in  four  of  the  rays  pentagonal, 
axillary,  and  supporting  upon  each  of  the  upper  sloping  sides  a 
single  arm.  The  ray  opposite  the  azygous  area  consists  of  a 
sinocle  arm,  which  commences  on  the  first  radial  ivith  a  quad- 
rangular plate  as  in  the  other  series.  This  gives  to  the  species 
only  nine  arms. 

The  first  azygous  plate  truncates  a  first  radial  and  extends 
nearly  as  high  as  the  first  radials,  and  has  a  short  upper  side 
on  which  rests  a  smaller  plate. 

Arms  long,  coarse,  rough,  and  composed  of  short,  more  or 
less  cuneiform  plates,  projecting  on  alternate  sides  above  for 
the  reception  of  short,  stout  pinnules. 
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This  Hpecies  is  remarkable  for  the  tumid  subradials,  large, 
rou^h  arms  and  short,  stout  pinnules.  The  calyx  is  that  of  a 
Cyathocrinus,  but  the  arms  and  pinnules  resemble  those  in  some 
species  of  Scaphiocrinus,  This  species  is  so  different  from  any 
hitherto  described  that  no  comparison  with  any  of  them  is 
necessary  to  distinguish  the  species. 

Found  in  the  Keokuk  Group,  on  Indian  creek  near  Crawfords- 
ville,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 


CYATHOCRINUS  SIGNATUS,  n.  Sp. 

Plate  VI,  Fig.  10,  side  vifiw  of  calyx  and  part  of  the  arms. 

Calyx  small,  cup-shaped,  height  a  little  more  than  the  diame- 
ter; sides  unequal;  sutures  distinct;  plates  slightly  convex;  sur- 
face smooth  or  granular;  column  small. 

Basals  form  a  shallow  cup  with  sharp  superior  angles.  Sub- 
radials  rather  longer  than  wide  and  about  twice  as  large  as  the 
basals.  There  appears  to  be  only  four  subradials,  in  our  speci- 
men. The  plate  on  the  right  of  the  illustration  occupies  the 
place  of  a  subradial  and  radial,  while  the  azygous  plate  trun- 
cates the  subradial  on  the  right  of  it.  Possibly  the  plates  are 
anchylosed,  or  the  specimen  is  abnormal.  First  radials  unequal 
in  size  and  not  uniform  in  shape.  The  arm  facets  occupy  about 
half  the  width  of  the  plates,  fa<!e  outward,  and  the  superior 
lateral  sides  of  the  first  radials  slope  down  to  the  futures.  The 
arms  are  very  different  from  each  other  and  divide  with  great 
irregularity,  but  they  divide  so  fretiuently  that  there  are  more 
than  a  hundred  and  probably  twice  that  many  of  them.  They 
are  composed  of  rather  long  pieces.  The  azygous  plate  broadly 
truncjates  a  subradial  and  is  about  as  large.  The  proboscis 
may  be  seen  within  the  labyrinth  of  small  arms  in  our  specimen, 
where  it  is  composed  of  large  plates  and  a])pears  to  be  balloon 
shaped.  This  species  would  seem  to  have  its  relations  with  C, 
labyrintbicus,  though  it  is  so  different  that  no  comparison  is 
necessary  to  distinguish  it. 

Found  in  the  Keokuk  Group,  in  Washinc:ton  county,  Indiana, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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BAKYCRINUS   FORMOSUS,  n.  Sp. 

Plate  III,  Fifi^,  6,  azygous  view  of  calyx,  arms  and  column, 

Species,  as  indicated  by  our  specimen,  rather  below  the  medium 
size.  Column  moderate  size,  pentagonal  and  composed  of  alter- 
nately thicker  and  thinner  plates.  Calyx  broadly  bowl-shaped, 
twice  as  wide  as  high ;  plates  thick,  depressed  laterally  and  at 
the  angles,  and  swelling  in  the  middle  part  so  as  to  form  broadly 
rounded  radial  ridges;  surface  smooth  or  very  finely  granular. 

Basal  plates  forming  a  pentagonal  disc  nearly  covered  by  the 
column.  Subradialsthe  larger  and  more  tumid  platesof  the  body, 
longer  than  wide,  four  hexagonal  and  one  heptagonal.  First 
radials  wider  than  long,  deeply  sunken  at  the  lateral  angles, 
and  each  having  a  broadly  rounded  radial  ridge  in  the  middle; 
facets  for  the  reception  of  the  second  radials  concave,  each  a 
little  more  than  half  the  width  of  the  plate,  suture  gaping; 
superior  lateral  angles  sharply  truncated  for  the  reception  of 
the  summit  plates.  Second  radials  short,  transverse,  rounded 
plates,  a  little  longer  in  one  of  the  rays  than  in  either  of  the 
other  three  preserved  in  our  specimen.  Third  radials  longer 
than  the  second,  axillary  and  supporting  upon  each  upper 
sloping  side  heavy,  strong  arms. 

First  azygous  plate  large,  quadrangular,  wider  than  high, 
resting  upon  the  upper  side  of  the  heptagonal  subradial  and 
separating  two  first  radials.  Second  plate  smaller  than  the  first, 
but,  in  our  specimen,  it  is  turned  in  upon  the  vault  so  as  not 
to  expose  the  entire  surface. 

Arms  ten,  two  from  each  ray;  short,  heavy,  rounded  exter- 
nally, and  composed  of  rather  long  slightly  cuneiform  plates. 
Every  fourth  plate  on  each  side  bears  an  armlet,  that  is,  every 
second  alternate  plate  on  opposite  sides  bears  an  armlet.  The 
intervening  plates  that  do  not  bear  armlets  are  the  shorter 
ones.  The  armlets  are  short  and  stout  and  bear  secondary 
armlets  as  in  B.  speotabilis. 

The  general  form  of  the  calyx  and  arms  will  readily  distin- 
guish this  from  other  described  species. 

Found  in  the  Keokuk  Group,  Washington  County,  Indiana, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

-5  G. 
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Family  POTEBIOCBINIDJE. 

ZEACRINUS  BELLULUS,  n.  Sp. 

Plate  Illy  Fig,  8,  calyx  and  arms,  azygous  side  on  the  left. 

Species  below  the  average  size,  slightly  constricted  above  the 
calyx,  arms  coming  to  a  point  at  the  summit,  and  the  whole 
very  neat  in  outline.  Calyx  low;  plates  convex;  sutures  bev- 
elled; columnar  cavity  moderately  deep;  surface  granular. 

Basal  plates  within  the  calyx  and  covered  extemaJly  by  the 
column.  Subradials  rather  large,  barely  visible,  at  the  superior 
angles  in  a  side  view,  convex  and  sutures  distinct.  IMrst  radials 
wider  than  high,  convex,  truncated  the  entire  width  above  and 
separated  from  the  second  radials  b^-  a  gaping  suture.  Second 
radials  nearly  as  long  as  wide,  convex  longitudinally,  depressed 
laterally  toward  the  sutures,  pentagonal,  axillary  and  suj^port- 
ing  upon  each  upper  sloping  side  a  single  arm.  However,  the 
ray  opposite  the  azygous  area  is  not  visible  in  our  specimen, 
and  it  may,  as  in  other  species  in  this  genus,  bear  only  a  single 
arm,  and  hence  the  species  will  possess  only  nine  arms;  but  if 
it  is  like  the  other  rays,  the  species  has  ten  arms. 

The  arms  are  slightly  fusiform  and  composed  of  a  single  series 
of  plates  which  are  transverse  and  nearly  as  long  as  wide,  at 
first,  but  gradually  become  thinner  and  wider  and  cuneiform 
toward  the  middle  part,  and,  without  again  shortening,  they 
become  narrower  as  the  arms  taper  to  the  distal  end.  Each 
plate  bears  a  pinnule  directed  upward  and  inward  and  com- 
posed of  long  joints. 

The  first  azygous  plate  is  twice  as  long  as  wide,  has  five  sides, 
the  lower  end  abuts  upon  a  subradial,  the  under  sloping  side 
rests  upon  another  subradial,  and  the  upper  sloping  side  abuts 
upon  the  under  sloping  side  of  the  first  radial  on  the  right; 
one  superior  side   abuts  the  second   azygous  plat.e,  while  the 
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summit  is  truncated  by  the  third  azy^ous  plate.  The  second 
azygous  plate  truncates  a  subradial.  The  third  azygous  plate 
is  long  and  abuts  one  side  upon  the  short  lateral  side  of  the 
first  radial  on  the  right  and  the  side  of  the  second  radial  and 
part  of  the  first  arm  plate. 

This  species  bears  some  resemblance  to  Cyathocnnus  mani- 
formis  of  Yandall  and  Shumard  which  has  generally  been  re- 
ferred to  Zeacrinus,  In  that  species  the  subradials  are  long  and 
abruptly  bend  into  the  columnar  cavity  and  upward  so  as  to 
form  a  convex  rim  for  the  base  of  the  calyx  and  show  the  upper 
part  of  the  plates  in  a  lateral  view;  in  this  species  the  columnar 
depression  is  much  smaller  and  the  subradials  are  compara- 
tively shorter  and  only  slightly  convex  so  as  to  form  a  some- 
what truncated  base  to  the  calyx  and  to  show  only  the  supe- 
rior angles  of  the  plates  in  a  lateral  view.  The  first  radials  are 
comparatively  shorter  and  the  second  radials  comparatively 
longer  and  the  plates  more  convex  in  this  species  than  they  are 
in  Z,  maniformis.  The  arms  in  this  species  are  more  fusiform 
than  in  Z.  maniformis.  In  that  species  there  are  only  nine 
arms. 

Found  in  the  Kaskaskia  Group,  near  Shoals,  Martin  County, 
Indiana,  and  now  in  the  collection  of 'Wm.  F.  E.  Gurley. 

ZEAORINUS  OBESUS,  U.  Sp. 

Plate  iT,  Hg.  6,  aide  view^   with  the  ray  opposite  the  azygous 
area  on  the  right;  Fig.  7,  azygous  view;  Fig.  8,  basal  view. 

Body  robust.  Calyx  very  low  and  round  ;  columnar  cavity 
deep  so  that  the  point  of  columnar  attachment  is  about  on  a 
line  with  the  top  of  the  first  radials  ;  surface  smooth  or  gran- 
ular. 

Basal  plates  completely  within  the  calyx.  Subradials  long  and 
narrow,  extending  from  the  bottom  of  the  columnar  cavity 
down  and  over  the  basal  rim  so  as  to  be  seen  in  a  lateral  view. 
First  radials  have  a  long  triangular  extension  down  into  the 
columnar  cavity,  and  they  are  separated  from  the  second 
radials  by  a  transverse  suture.  The  second  radials  are  wide, 
short,  pentagonal,  axillary  plates,  in  four  of  the  series,  but  in 
the  ray  opposite  the  azygous  area,  it  is  a  quadrangular 
plate,  a  little  more  than  twice  as  wide  as  long,  and  followed 
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by  a  shorter  quadrang^ular  plate,  which  is  succeeded  by  a  short, 
axillary  plate.  The  second  bifurcation  of  the  rays  takes  place 
on  the  fourth  plate,  from  the  first  axillary  plate,  in  all  the  rays 
except  two,  and  in  these  it  takes  plaice  on  the  fifth  plate.  Our 
specimen  is  not  preserved  so  as  to  show  any  further  divisions 
of  the  arms,  if  any^take  place. 

The  first  azy^ous  plate  is  lon^  and  narrow  like  a  subradial, 
and  extends  down  deep  into  the  columnar  cavity,  between  a 
subradial  and  the  under  sloping  side  of  the  first  radial  on  the 
right  and  rises  a  little  aboye  the  subradial.  The  second  plate 
truncates  the  subradial,  separates  the  first  radials  and  extends 
to  the  top  of  the  first  secondary  radial  on  the  right  and  to  the 
middle  of  the  second  secondary  radial  on  the  left.  It  is  followed 
by  a  much  smaller  plate,  and  it,  in  turn,  by  a  small  triangular 
plate. 

This  species  is  distinguished  from  Z.  magDolnformiSy  the  type 
of  the  genus,  which  it  seems  most  to  resemble;  in  several  par- 
ticulars, one  of  which  is  sufficient  to  distinguish  the  species.  In 
Z,  magDoliifomiis,  the  arms  bifurcate  on  the  third  and  fourth 
plates,  in  this  species  they  bifurcate  on  the  fourth  and  fifth 
plates.  The  azygous  side  of  Z,  magnoliiformis  has  never  been 
illustrated^and  we  have  no  specimen  of  that  species  with  which 
to  make  a  comparison,  but,  judging  from  the  description  given, 
in  the  Geo.  Sur.  of  Iowa,  Page  544,  the  azygous  areas  in  the 
two  species  are  not  alike.  The  subradials  have  not  the  same 
form  according  to  the  illustration  of  that  species,  by  Hall.  Our 
species  is  more  robust  and  the  basal  cavity  seems  to  be  deeper. 
It  has  some  resemblance  to  Z.  depressus,  a  diagram  of  part  of 
which  is  in  the  Geo.  Sur.  of  Iowa,  Page  546,  but  the  azygous 
area  will  at  once  distinguish  it. 

Found  in  the  Kaskaskia  Group,  at  Flag  Pond,  Virginia,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

ZEACRINUS    NITIDUS    U.  Sp. 

Plate    VL   Fig,   5,    azygous   view;    If^g.  4,   view    oi  the  same 
specimen,  opposite  the  azygous  side.    1  be  speci- 
men is  somewhat  flattened. 

Species  below  the  average  size,  much  constricted  above  the 
•alyx,  arms  proportionally  large  and  coming  to  a  point  at  the 
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summit.  Calyx  subhemispherical,  base  depressed;  sutures  dis- 
tinct;  surface  ^anular. 

Basal  plates  within  the  calyx  and  covered  externally  by  the 
column.  Subradials  about  as  wide  as  lon^,  sharply  bending 
into  the  columnar  cavity  and  upward  so  as  to  form  a  convex 
rim,  for  the  base  of  the  calyx,  and  to  show  full  half  the  length 
of  the  plates  in  a  lateral  view.  First  radials  about  one  half 
wider  than  long,  truncated  the  entire  width  above  and  sepa- 
rated from  the  second  radials  by  a  gaping  suture.  Second  radi- 
als of  unequal  length,  some  of  them  longer  than  the  first  radials 
and  others  shorter,  convex  longitudinally,  constricted  on  the 
sides,  four  of  them  pentagonal,  axillary,  and  supporting  upon 
each  upper  sloping  side  a  single  arm;  the  other  one,  which  is 
opposite  the  azygous  area,  is  quadrangular,  and  has  a  short 
upper  side  and  bears  a  single  arm.  The  species,  therefore,  has 
only  nine  arms. 

The  arms  are  short,  comparatively  large,  very  slightly  fusi- 
form and  composed  of  a  single  series  of  short  plates,  that  are 
more  or  less  cuneiform  in  the  middle  part  of  the  arms.  Each 
plate  bears  a  pinnule  directed  upward  and  inward,  which  is 
composed  of  long  joints. 

The  first  azygous  plate  is  quadrangular,  a  little  longer  than 
wide,  placed  oblique,  the  lower  end  abuts  upon  a  subradial,  the 
under  sloping  side  rests  upon  another  subradial,  the  opposite 
side  abuts  the  under  sloping  side  of  the  first  radial  on  the 
right,  and  the  superior  side  abuts  upon  the  second  azygous 
plate.  The  second  azygous  plate  is  larger  than  the  first,  trun- 
cates a  subradial,  and  occupies  almost  the  entire  width  of  the 
azygous  area.  The  third  azygous  plate  is  quite  small  and  does 
not  seem  to  extend  to  the  first  plate. 

It  is  quite  unnecessary  to  compare  this  species  with  Z.  bell- 
ulus,  above  described,  but  it  may  be  compared  with  the  form 
figured  by  Hall,  as  Z,  maniformis,  which  it  very  much  resem- 
bles. Hall's  specimen,  however,  bears  only  a  slight  resemblance 
to  Z,  maniformis  as  figured  by  Yandall  &  Shumard,  in  their 
contributions  to  the  Geology  of  Kentucky,  and  we  prefer  to 
compare  our  species  with  that  which  is  the  true  Z,  m&niformis, 
Z.  maniformis  has  proportionally  a  longer  and  more  globose 
calyx  and  much  longer  arms  than  our  species.  The  second  ra- 
dials in  our  species  are  much  more  constricted  on  the  sides  than 
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they  are  in  Z,  maniforiDis,  and  we  are  led  to  infer,  from  the 
figure,  that  it  had  ten  arms  while  our  species  has  only  nine. 

Found  in  the  Kaskaskia  Group,  in  Randolph  County,  Illinois, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 


SCAPHIOCUINUH  MARTINEN8IS,   U.  sp. 

Plate  IV,  Fig.  9,  Calyx,  part  o1  the  column,  and  part  of  the  arws. 

Calyx  cup-shaped,  more  than  one  and  a  half  times  as  wide  as 
high,  very  evenly  expanding  from  the  column  to  the  top;  sut- 
ures distinct:  surface  smooth  or  finely  granular.  Column  small, 
round  and  composed  of  alternately  thicker  and  thinner  pieces. 

Basals  form  a  little  cup,  with  sharp,  high  angles,  at  the  top. 
Subradials  twice  as  large  as  the  basals.  First  radials  larger 
than  the  subradials,  wider  than  high,  truncated  nearly  the  en- 
tire width  for  the  second  radials,  from  which  they  are  separated 
by  a  gaping  suture.  The  upper  part  below  the  gaping  suture 
is  quite  prominent  aud  convex  in  tlie  middle  part,  and  the 
superior  lateral  angles  are  slightly  truncated,  leaving  the  suture 
at  the  top  depressed.  The  second  radial  or  flret  brachial,  in 
the  only  arm  preserved,  in  our  specimen,  has  a  length  greater 
than  the  diameter  at  the  upper  end,  and  the  second  brachial  is 
longer  than  its  greatest  diameter,  axillary,  and  supports  an  arm 
upon  each  upper  sloping  side.  The  two  brachials  together,  are 
round  externally  and  contracted  on  the  sides. 

The  arms  are  short  and  coarse,  one  of  them  divides  on  the 
seventh  plate  and  the  other  remains  single  throughout  its 
length.  The  arms  are  composed  of  remarkably  long,  cuneiform, 
alternately  projecting  plates,  that  bear  alternately,  short, 
strong,  long-jointed  pinnules.  Only  pieces  of  the  other  arms 
are  preserved,  in  our  specimen,  but  one  of  them  is  shown  to 
have  had  only  a  single  brachial,  which  is  long,  contracted  in 
the  middle,  at  the  sides,  and  axillary.  The  arms  are  not,  there- 
fore, uniform  in  structure.    The  azygous  side  is  not  visible. 

This  species  is  so  different  from  any  hitherto  described,  that 
no  comparison  with  any  of  them  is  necessary',  in  order  to  dis- 
tinguish it. 

Found  in  the  Kaskaskia  Group,  in  Martin  County,  Indiana, 
and  now  in  the  collection  of  Wm.  F.  IJ.  Gurley. 
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SCAPHIOCRINUS  ARROSU8,  n.  sp. 

Plate  YI,  Fig.  5,  azygous  view  of  calyx  and  arms, 

AH  the  plates  of  the  calyx  and  arms  are  angular  and  present 
a  very  rough  aspect.  The  plates  of  the  calyx,  though  small, 
are  deeply  sculptured.  The  calyx  is  low,  less  than  half  as  wide 
as  high.  The  column  is  obscurely  pentagonal,  and  composed 
near  the  calyx  of  thin  plates  radiately  furrowed  near  the  outer 
circumference. 

Ba^als  small,  hidden  by  the  column.  Subradials  small,  wider 
than  high,  directed  outwan],  hexagonal,  except  the  one  on  the 
azygous  side,  which  is  truncated  at  the  top  and  heptagonal, 
each  one  is  produced  into  an  angular  node,  at  the  central  part. 
First  radials  pentagonal,  about  half  as  high  as  wide,  sharply 
angular,  or  having  a  ridge  at  the  upper  part  and  a  radiating 
ridge  from  the  central  part  to  each  adjoining  subradial.  Hori- 
zontally truncated  the  entire  width  of  the  plate  on  top,  where 
the  suture  is  gaping.  Second  radials  quadrangular,  about  half 
as  long  as  wide,  sharply  angular  in  the  central  part;  sutures 
gaping.  Third  radials  pentagonal,  nearly  as  high  as  wide,  axil- 
lary, sharply  angular  in  the  central-  part,  upper  sides  very  steep 
and  each  supporting  an  arm. 

The  bifurcation  of  the  arms  is  not  uniform,  in  the  different 
rays.  The  one  on  the  left  of  the  azygous  area  bifurcates  on  the 
fourth  plate,  while  the  four  on  the  right  of  the  azygous  area 
bifurcate  on  the  sixth  plat«.  One  of  the  arms  does  not  bifurcate 
again,  but  the  other  one  bifurcates  once,  though  not  at  uniform 
distances  from  the  first  bifurcation.  This  method  of  dividing 
the  arms  gives  to  the  species,  in  the  upper  part,  thirty  arms. 
The  arms  are  angular  externally,  and  composed  of  slightly  cunei- 
form plates  that  bear  coarse  pinnules. 

The  azygous  plates  an*  sculptured,  the  central  part  of  each 
being  most  prominent,  and  arranged  in  alternate  order,  the  first 
one  18  inserted  obliquely  between  the  subradial  and  a  first  radial. 

The  calyx  of  this  species  resembles  the  calyx  of  Scaphiocri- 
BUS  bonoensiSj  but  the  arms  are  not  half  as  numerous  and  are 
wholly  different,  after  the  first  division.  We  do  not  know  of 
any  other  species  with  which  it  is  necessary  to  compare  it. 

Found  in  the  Keokuk  Group,  in  Washington  county,  Indiana, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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HYDREIONOCRINU8    8ANCTILUDOVICT,    Worthen. 

Plate  VI,  fig.  2,  view  of  the  type. 

Prof.  Worthen,  in  Volume  VIII  of  the  Geo.  Sur.  of  IllinoiB, 
page  98,  gave  a  short  description  of  this  species,  under  the 
name  of  '^Eupacbycrinus  sanctiludovici,^'  but  did  not  illus- 
trate it.  We  have  figured  the  tj^pe  of  the  si)ecies,  which  is 
very  fragmentary,  as  stated  by  Prof.  Worthen,  but  from  the 
expanded  summit  of  the  vault  and  the  short,  strone  spine, 
shown  on  the  right  of  the  illustration,  we  suppose  it  to  belong 
to  the  genus  HjdreionocriDus,  to  which  we  have  referred  it.  It 
occurs  in  the  St.  Louis  Group,  at  St.  Louis,  Missouri,  and  from 
his  imperfect  description  and  our  illustration,  the  species  may 
be  identified. 


HYDREIONOCRIXUS  SUBSINUATUS,   U.  Sp. 

Plate  YL   Fig  11,  azygous  side    view  of  the  calyx;  Fig,   12, 
basal  view  of  same  specimen ;  Fig.  13,  azygous  side  view 
of  another  specimen,  preserving  part  of  the  spi- 
nous second  radials;  Fig.  14,  basal  view 

of  same  specimen. 

Calyx  depressed,  saucer-shaped,  slightly  concave  below,  lon&i- 
tudinally  concave  on  the  ventral  side:  sutures  distinct;  surface 
smooth.  When  viewed  from  above  or  below,  hexagonal,  in  out- 
line, by  reason  of  the  truncated  first  radials,  and  the  concave, 
wide  azygous  area.    Column  round. 

Basals  form  a  pentagon  one-half  wider  than  the  column,  with 
a  central,  columnar  cavity  surrounded  by  an  external  rim,  for 
the  support  of  the  attaching  column.  Subradials  of  moderate 
size,  three  of  them  apparently  pentagonal,  though  as  each  one 
abuts  upon  two  basals,  where  there  is  an  obsure  angle,  they 
are  really  hexagonal.  The  two  adjoining  the  azygous  area  are 
heptagonal.  They  curve  very  slicfhtly  down  to  the  basals,  and 
upward,  toward  the  acute  angles  between  the  first  radials. 
They  are  not  uniform  in  size  or  sliapf»;  the  heptagonal  plate 
on  the  right  of  the  azygous  area  is  the  widoi*,  and  the  one  on 
the  left  the  longer  one.  First  radials  twice  as  wide  as  high, 
truncated  the  entire  width  above,  much  thickened  within,  and 
separated  from  the  second   radials,    on   the   outer   face,  by  a 
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^apin^  suture,  but  immediately  within,  a  straight  ridge  extends 
from  one  outer  angle  to  the  other  having  a  furrow  on  each  side 
so  as  to  form  a  hinge  on  which  the  second  plates  articulate; 
behind  this  hinp:e  in  the  middle  part  of  each  plate,  there  is 
a  socket  for  the  reception  of  a  tooth-like  projection.  Second 
radials  short  and  heavy  and  produced  externally  in  a  moder- 
ately strong  spine. 

First  azygous  plate  longer  than  wide,  pentagonal,  upper  side 
short,  abuttina:  below  on  a  subradial  and  resting  very  slightly 
oblique  between  another,  subradial  and  the  under  sloping  side 
of  the  first  radial  on  the  right. '  Second  azygous  plate  lonscer 
than  wide,  truncates  a  subradial,  abuts  upon  the  superior 
lateral  side  of  the  first  radial  on  the  left,  and  the  first  and  third 
azygous  plates  on  the  right.  Third  azygous  plates  longer  than 
wide,  truncates  the  first  azygous  plate,  and  abuts  upon  the 
superior  lateral  side  of  the  first  radial  on  the  right.  The  second 
and  third  azygous  plates  ai*e  hexagonal,  but  the  plates  abut- 
ting the  superior  side  are  not  preserved  in  our  specimens.  A 
small  part  of  a  proboscis  is  preserved  in  one  of  our  specimens, 
that  shows  some  heavy,  transversely  furrowed  plates.XOther 
parts  not  preserved. 

This  species  is  so  different  from  any  other  referred  to  this 
genus,  that  no  comparison  will  serve  further  to  distinguish  it. 
There  is  a  possibility  that  it  is  a  Zeacrinus,  but  we  think  it  is 
not. 

Found  in  the  Upper  Coal  Measures,  at  Kansas  City,  Missouri, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

HYDREIONOCRINUS  NODULII  ERUS,  n.  Sp. 

Plate  VI,  Fig.  15,   view  opposite  the  azygous  area;    Fig,  16, 
azygous  view  of  the  same  specimen;  Fig,  17,  basal 
view  of  the  same,  showing  the  protruding 
part  of  the  second  radials. 

Calyx  bowl-shaped,  twice  as  wide  as  high;  columnar  cavity 
abrupt;  plate  gently  convex;  sutures  slightly  beveled;  surface 
granular.    Column  round.  ; 

Basals  sunken  in  the  columnar  cavity  and  only  slightly  larger 
than  the  diameter  of  the  column.  Subradials  of  modera,te  size, 
-^  G. 
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four  of  them  apparently  pentagonal  but  really  hexagonal, 
because  of  abutting  two  basal  plates,  one  of  them  heptagonal, 
by  reason  of  being  truncated  by  the  second  azygous  platie. 
The  lower  ends  curve  abruptly  into  the  columnar  cavity  and 
the  superior  ends  more  gently  upward  toward  the  acute  angles 
between  the  first  radials.  First  radiale  one-third  wider  than 
high,  truncated  the  entire  width  above,  thickened  within  and 
separated  from  the  second  radials,  on  the  outer  face,  by  a 
gaping  suture,  but  immediately  within,  a  straight  ridge  extends 
from  one  outer  angle  to  the  other,  having  a  furrow  on  each 
side,  so  as  to  form  a  hinge,  on  which  the  second  plate  articu- 
lates. Second  radials  of  three  kinds;  the  one  opposite  the 
azyous  area  is  twice  as  long  as  wide,  rounded  externally,  con- 
tracted in  the  middle,  serrated  or  bearing  small  nodes  at  the 
lower  end,  where  it  projects  beyond  the  first  radial,  and  axil- 
lary at  the  superior  end,  where  it  bears  two  arms.  The  plates 
on  each  side  of  the  azygous  area  are  of  the  same  form  but 
shorter  and  project  farther  beyond  the  first  radials,  where  the 
nodes  are  stronger,  and  the  central  one  almost  spine-like.  The 
two  lateral  second  radials  are  still  shorter,  having  a  width  and 
depth,  each,  greater  than  the  length,  and  projecting  still  more 
beyond  the  first  radials,  showing  a  remarkably  wide  gaping 
suture.  The  central  nodes  are  really  small  spines.  Each  second 
radial  bears  upon  the  upper  sloping  sides  two  arms  which 
make  ten  arms  in  this  species. 

The  arms  are  composed   of   a   single   series   of  rather  long 
plates,  each  one  of  which  boai's  a  central  tubercle  or  node. 

The  first  azygous  plate  is  (quadrangular  and  rests  between 
a  subradial  and  the  under  sloping  side  of  the  first  radial  on 
the  right.  It  does  not  appear  to  abut  upon  a  subradial  below, 
but  comes  to  a  point  near  the  angle.  The  second  azygous 
plate  truncates  a  subradial  and  rests  between  the  superior  lat- 
eral side  of  the  first  radial  on  the  left  and  the  upper  sloping 
side  of  the  first  azygous  plate  on  the  right.  The  third  azygous 
plate  truncates  the  first  and  abuts  against  the  very  short 
lateral  side  of  the  first  radial  on  the  right.  The  second  radials 
and  the  arms  are  quite  different  from  anything  heretofore  de- 
scribed and  will  serve  to  distinguish  it  from  all  other  species. 
Possibly,  it  may  belong  to  Zeacrinus^  though  it  haa   no   close 
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resemblance  to  any  species  described,  in  that  genus.  The  sum- 
mit of  the  proboscis  will  determine  whether  it  belongs  to 
Hydreionocrinns  or  Zeacrinus. 

Found  in  the  Upper  Coal   Mecusures,   at  Kansas  City,   Mis- 
souri, and  now  in  the  collection  of  Wm.  F.  E.  Guriey. 


HYDREIONOCRINUS   CRASSIDISCUS,  U.  Sp. 

Plate  Vly  lig,  18,  basal  view;  Fig.  19,  azygoua  aide  view  of 

the  calyx. 

Calyx  discoid,  slightly  concave  below,  plates  convex;  sutures 
distinct,  surface  granular.    Column  round. 

Basals  form  a  pentagon  one-third  wider  than  the  columnar 
cicatrix,  which  is  concave  and  radiately  furrowed,  for  the  sup- 
port of  the  attaching  column.  Columnar  canal  very  small. 
Subradials  directed  horizontally,  convex,  of  unequal  size,  the 
one  on  the  right  of  the  azygous  area  being  the  larger  and 
wider  one;  each  one  is  hexagonal.  First  radials  twice  as  wide 
as  long,  convex,  sutures  depressed,  directed  almost  horizontally, 
so  as  to  give  the  calyx  a  height  little  if  any  more  than  the  thick- 
ness of  the  plates;  separated,  on  the  outer  face,  from  the  sec- 
ond radials,  by  a  gaping  suture,  but  immediately  within,  a 
straight  ridge  extends  from  one  outer  anccle  to  the  other,  hav- 
ing a  furrow  on  the  outside  and  depression  on  the  inside  so  as 
to  form  a  hinge  on  which  the  second  radial  plates  articulate. 
Second  radials  not  preserved  in  our  specimen.  . 

First  azygous  plate  quadrangular,  longer  than  wide,  resting 
between  a  subradial  and  the  first  radial  on  the  left,  and  the 
under  sloping  side  of  the  tirnt  radial  on  the  right.  The  lower 
end  does  not  reach  the  second  subradial,  as  is  usual  in  this 
genus.  Second  azygous  plate  longer  than  wide,  truncates  the 
first  azygous  plate,  and  separates  the  superior  lateral  sides  of 
the  two  adjoining  first  radials.  The  third  azygous  plate  barely 
touches  a  first  radial. 

Other  parts  of  this  species  unknown,  but  the  calyx  is  so  dif- 
ferent from  any  other  described  species  that  no  comparison  is 
necessary  to  distinguish  it. 

Found  in  the  Upper  Coal  Measures,  at  Kansas  City,  Missouri, 
and  now  in  the  collection  of  Wm.  F.  E.  Guriey. 
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HYDRBIPNOCRINU8  GRANULIFERUS,  n.  sp. 

Plate  VI,  Fig.  20,  azygoua  side  view  of  calyx  and  one  second 
radial;  Fig.  21,  basal  view  of  same  specimen. 

Calyx  bowl-shaped,  about  twice  as  wide  as  high,  concave  at 
the  azygous  area,  columnar  cavity  abruptly  depressed,  sutures 
distinct;  surface  very  granular;  column  round. 

Basals  sunken  and  nearly  covered  by  the  column.  Subradials 
curved  abruptly  into  the  columnar  depression  aud  almost  as 
rapidly  up  toward  the  acute  angles,  that  extend  high  between 
the  first  radials;  three  hexagonal,  the  other  two  hepta^onal ;  all 
the  angles  are  depressed,  as  in  Barycrinus.  First  radials  twice 
as  wide  as  high,  truncated  the  entire  width  above,  much  thick- 
ened within,  and  separated  from  the  second  radials,  on  the 
outer  face,  by  a  gaping  suture,  but  immediately  within,  a 
straight  ridge  extends,  from  one  outer  angle  to  the  other,  hav- 
ing a  furrow  on  each  side,  so  as  to  form  a  hinge,  on  which  the 
second  radials  articulate;  behind  the  inner  furrow,  in  the  mid- 
dle part  of  each  plate,  there  is  a  notch  for  the  arm  furrow,  and 
immediately  in  front  of  the  notch  there  is  a  node  that  seems  to 
have  been  for  a  socket  in  the  succeeding  plate.  Second  radials 
nearly  twice  as  wide  as  high,  concave  in  the  middle,  pentagonal, 
axillary  and  supporting  on  the  upper  sloping  sides  the  free 
arms. 

First  azygous  plate  twice  as  long  as  wide,  pentagonal,  abut- 
ting below  against  a  subradial,  and  resting  obliquely  between 
another  subradial  and  the  under  side  of  the  first  radial  on  the 
right.  Second  azygous  plate  twice  as  long  as  wide,  truncates 
a  subradial  and  abuts  upon  the  superior  lateral  side  of  the  first 
radial  on  the  left,  and  the  first  and  third  azygous  plates  on 
the  right.  Third  azygous  plate  about  as  long  as  wide,  trun- 
cates the  first  azygous  plate  and  abuts  upon  the  short  superior, 
lateral  side  of  the  first  radial  on  the  right. 

The  arms  and  proboscis  are  not  preserved,  but  there  is  little 
doubt  about  the  generic  reference,  and  the  species  is  so  marked, 
that  it  is  unnecessary  to  compare  it  with  any  other  for  the 
purpose  of  distinguishing  it. 

Found  in  the  Upper  Coal  Measures,  at  Kansas  City,  Missouri^ 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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Family  DICHOCRINID^. 

TALAROCRINUS  TRIJUOIS,  n.  Sp. 

Plate  III,  Fif^,  9,  basal  view;  Fig.  10,  summit  view;  Fig,  11, 

view  opposite  the  azygous  side. 

General  form  of  the  calyx  and  vault  subelliptical.  Calyx  glo- 
bose, truncated  below ;  plates  convex ;  sutures  depressed ;  surface 
smooth. 

Basals  pentagonal  and  forming  a  very  low  cup  or  disc,  one- 
fourth  the  height  of  the  calyx,  with  a  subelliptical  columnar 
depression  having  a  small  circular  facet  for  the  articulating  end 
of  the  column.  First  radials  large,  convex,  as  wide  as  high, 
four  are  nearly  of  the  same  form  and  rest  on  straight  edges  of 
the  basals,  while  the  other  one  rests  in  the  obtuse  angle  formed 
at  the  union  of  the  two  basals,  the  summit  supports  two  very 
short,  double,  second  radials,  in  the  middle  two-thirds  of  its 
width,  and  one  side  of  an  interradial,  on  each,  slightly  oblique, 
superior,  lateral  edge.  There  are  two  double  arm  openings  to 
the  vault  over  each  first  radial  plate,  or  one  double  arm  open- 
ing over  each  short  double  second  radial.  Hence  there  are 
four  arm  openings  to  each  radial  or  twenty  small  arms  in  the 
species. 

A  small,  regular  interradial  rests  between  the  superior  lateral 
sides  of  the  first  radials  and  separates  the  short  second  radials 
and  unites  with  the  plates  of  the  vault.  The  first  azygous  plate 
is  in  line  with  the  first  radials,  it  is  larger  and  longer  and  ex- 
tends above  the  top  of  the  first  radials.  It  supports  a  range 
of  three  plates,  as  near  as  can  be  ascertained  from  our  speci- 
men, which  are  followed  by  plates  of  about  the  same  size  to  the 
azygous  opening  at  the  top  of  the  vault. 

The  vault  is  elevated  at  the  arm  openings  and  sharply   de- 

.  pressed  at  the  interradial  spaces.    The  arm  openings  are  directed 

obliquely  downward.    The  summit  ol  the  vault  is  convex  with 
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three  elevated  subspinous  plates  in  the  center,  and  otherwise 
covered  with  poly&conal,  convex  and  spinous  plates.  A  spinous 
plate  is  over  the  line  that  separates  the  double  arm  opening  in 
each  of  the  five  radial  series.  The  azygous  opening  is  near  the 
margin. 

This  species  is  the  same  mentioned  in  Volume  V,  page  537, 
of  the  Geological  Survey  of  Illinois,  under  the  name  of  "Dichocri- 
nus  cornigerus,  Schumard?"  and  the  calyx  of  which  is  figured, 
under  that  name  on  plate  20,  Fig.  6a,  6b,  and  6c.  The  calyces 
of  the  two  species,  though  somewhat  different,  resemble  esw^h 
other,  but  the  resemblance  disappears  when  the  calyx  and  vault 
are  found  together.  In  T.  cornifi^rus,  the  vault  is  much  larger 
than  the  calyx  and  constructed  on  a  different  plan  from  the 
vault  in  this  species  so  that  the  vaults  could  not  be  mistaken 
for  each  other,  in  any  case.  In  this  species  the  calyx  is  larger 
than  the  vault,  and  the  depressed  interradial  spaces  and  pro- 
longed radial  areas  are  peculiar.  The  azygous  areas  have  little 
resemblance  in  the  two  species. 

Found  in  the  St.  Louis  Group,  at  Rose  Claire,  in  Hardin 
county,  Illinois,  and  now  in  the  collection  of  VVm.  F.  E.  Gurley. 
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P'amily  TAXICRINID^. 

F0RBE8OCRINUS  PYIUPOBMI8,  n.  sp. 
Plate  IV,  Fig.  1,  view  of  an  almost  entire  specimen. 

General  form  of  the  calyx  and  arras,  together,  subovate  or 
somewhat  pear-shaped,  which  suggested  the  specific  name.  The 
column  is  round,  large  and  tapers  rapidly  from  the  calyx,  where 
it  is  composed  of  very  thin  plates. 

The  calyx  constitutes  more  than  half  the  length  of  the  body 
it  is  wider  than  high  and  somewhat  obconoidal  or  funnel- 
shaped  above  the  column.  The  plates  are  convex.  The  inter- 
radial  areas  are  long  and  narrow,  slightly  flattened  and  de- 
pressed below  the  radial  series,  which  are  gently  rounded. 

Basal  plates  not  observed.  Subradials  rather  small.  Primary 
radials  twice  as  wide  as  high,  convex  on  th(B  outer  face,  pentag- 
onal, hexagonal,  or  heptagonal,  depending  upon  the  number  of 
interradials  that  abut  upon  them  laterally ;  four  in  each  of  four 
series  and  only  three  in  one  of  the  lateral  series;  concave  on 
the  upper  sides,  immediately  below  which,  they  are  most  pro- 
tuberant. The  upper  plates  slightly  overlap  the  next  lower 
ones,  in  the  middle  part,  though  not  by  a  little  toothlike  pro- 
jection, as  in  Forbesocrinus  a^assizL  This  projection  is  de- 
scribed as  a  distinct  plate  and  called  a  **small  patelloid  plate," 
by  Hall,  in  the  Geological  Report  of  Iowa,  vol.  1,  pt.  2,  p.  631, 
and  we  find  that  error,  in  respect  to  F.  agassizi,  transferred  to 
the  definition  of  the  genus,  in  the  ''Revision  of  the  Palaeocrino- 
idea,"  by  Wachsmuth  &  Springer,  page  51,  where  they  saj- 
**The  sutures  of  the  radial  and  arm  plates  strongly  sinuate, 
and  partly  occupied  by  additional  patelloid  plates.''  The  tooth- 
like projection,  in  Forbesocrinus  agassiziy  is  not  a  separate 
plate;  there  are  no  patelloid  plates  in  any  species  of  Forbeso- 
crinuSy  and  it  is  not  too  much  to  say,  they  have  no  existence, 
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in  any  known  species  of  the  Palaeocrinoidea.    They  did  not  be- 
long to  the  economy  of  that  order  of  animals. 

There  are  three  secondary  radials  in  each  series,  each  one  is 
twice  as  wide  as  high,  and,  though  hexagonal,  and  heptagonal, 
and  of  the  same  general  form,  as  the  first  radials,  they  are  much 
smaller.  The  upper  concave  faces  of  the  third  secondary  radials 
incline  less,  from  the  central  apex,  than  they  do  in  the  axillary 
plates  of  the  primary  radials.  The  tertiary  radials  vary  in 
number,  from  five  to  nine,  in  the  different  series,  they  are  thin- 
ner and  proportionally  wider  than  either  of  the  lower  series,  and 
being  located,  at  the  greatest  circumference  of  the  body,  they 
are  arranged  transversely,  instead  of  being  inclined  to  the  right 
and  left,  as  in  the  primary  and  secondary  series.  The  next 
division  takes  place,  in  one-half  of  the  rays,  from  the  seventh  to 
the  tenth  plate,  but  no  division  is  shown  to  take  place,  in  our 
specimen  in  the  other  half  of  the  rays,  notwithstanding  one  of 
them  is  preserved  as  far  as  the  sixteenth  plate.  In  the  higher 
rays,  the  plates  are  thin  and  transversely  arranged,  but  the  upper 
face  of  each  one  is  moderately  concave,  and,  in  the  middle  part, 
slightly  overlapped  by  a  projection  from  the  next  succeeding 
plate,  as  in  the  primary  and  secondary  series.  The  transverse, 
arcuate  sutures  are  distinct  and  the  slight  overlapping  does  not 
destroy  the  depression,  but,  on  the  contrary,  it  is  correspond- 
ingly depressed.  There  are,  in  the  upper  part,  therefore,  sixty 
arms. 

The  interradial  areas  are  not  of  exactly  the  same  shape,  nor 
are  they  filled  with  exa<5tly  the  same  number  of  plates,  though 
they  have  elongated,  subovate,  or  lance-subovate  outlines, 
pointed  above.  There  are  from  eighteen  to  twenty-five  plates, 
in  each  regular  interradial  area,  but,  on  account  of  an  injury 
to  our  specimen,  at  the  azygous  interradius,  the  number  of  plates 
in  that  area  cannot  be  counted.  The  first  regular  interradial 
plate  rests  between  the  upper  sloping  sides  of  the  first  primary 
radials;  in  some  areas  it  is  followed  by  one  plate,  and  in  other 
areas,  two  plates  abut  against  it;  in  one  area,  it  is  as  large  as 
any  of  the  succeeding  plates,  while  in  other  areas,  there  are  from 
one  to  four  larger  plates  above  it;  in  the  widest  part  of  one  of 
the  areas,  there  are  only  two  rows  of  plates,  while  in  the  others 
there  are  three.    The  plates,  however,  become  smaller  toward 
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the  top  of  each  interradius.  The  intersecondary  areas  are  of  the 
same  general  form  as  the  interradial  areas,  but  much  smaller, 
and  contain  from  eight  to  twelve  plates.  In  the  in tertertiary  areas 
there  are  two  or  three  small  plates  in  line,  one  above  another. 

This  species  is  distinguished  from  others,  by  its  general  form, 
comparative  length  of  the  calyx,  structure  of  the  rays  and  the 
interradial  areas. 

Found  in  the  Keokuk  Group,  at  Muldrough's  Hill,  Hardin 
County,  Kentucky,  and  now  in  the  private  collection  of  Wm.  F. 
E.  Gurlev. 

TAXOCRINUS    CRAWFORDSVILLENSIS,    U.    Sp. 

Plate  IV,  Fig.  3,  lateral  view  of  calyx,  arms  and  part  of  the 

column. 

This  species  so  much  resembles  what  we  suppose  to'  be  Forbes- 
ocrinus  multibracbiatus  of  Lyon  &  Casseday,  that  we  will  follow 
the  definition  of  their  species,  as  near  as  practicable,  in  order 
that  the  distinguishing  differences,  if  they  are  of  specific  im- 
portance, may  be  made  more  prominent.  F.  multibracbiatus 
was  not  illustrated  by  the  authors,  and,  as  they  may  have  in- 
cluded more  than  one  species  in  their  definition,  exactly  what 
was  described  may  be  somewhat  doubtful.  They  were  both 
good  palaeontologists  and  their  descriptions,  generally,  were 
unexceptionable,  but  in  this  case,  they  gave  Clear  Creek,  Hardin 
County,  Kentucky,  Washington  County  and  Montgomery 
County,  Indiana,  as  the  typical  localities  for  their  species,  and 
as  we  are  quite  sure  no  single  species  of  Forbesocrinus  or  Tax- 
ocrinus  was  ever  found  at  the  three  localities,  we  are  left  in 
doubt,  as  to  what  should  be  included  under  their  specific  name. 
White  described  a  form,  as  T.  multibracbiatus  var.  colletti, 
from  Crawfordsville,  which  is  certainly  distinct  from  F.  multi- 
bracbiatus, and,  we  think,  it  should  be  raised  to  the  rank  of  a 
species,  under  the  name  of  T.  coUetti.  The  difference  between 
the  genera  Forbesocrinus  and  Taxocrinus  are  so  poorly  marked 
that  it  is  not  easy  to  say  to  which  genus  such  species  as  we 
have  here  under  consideration  really  belong,  though  we  are  in- 
clined to  think  that  our  species  should  be  referred  to  Taxocrinus, 
on  account  of  its  azygous  area.  Otherwise,  we  would  refer  it 
to  Forbesocrinus, 
-7  G. 
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In  describing  their  species  they  say  **Body  subglobose  where 
the  arms  are  folded  inward".  This  applies  as  well  to  our 
species.  They  say  **From  the  base  to  the  free  arms  somewhat 
discoid";  this  we  do  not  understand,  because  we  do  not  sup- 
pose the  arms  become  free  until  they  passed  the  interradial 
plates,  and  we  think  their  species  agreed  with  ours  in  this  re- 
spect. They  say  "Robust,  externally  covered  with  minute  gran- 
ules. Basal  pieces  three,  similar  in  form  and  size,  forming  by 
their  outer  margins  apparently  the  upper  joint  of  the  column, 
slightly  thickened  opposite  the  middle  of  the  pieces.  Subradial 
pieces  five,  in  good  specimens  presenting  five  obtusely  angular  pieces 
disconnected  with  each  other,  resting  apparently  upon  the  supra- 
columnar  piece."  All  these  parts  are  not  visible  in  our  specimen, 
but,  if  we  understand  them  correctly,  the  two  species  may  agree 
in  these  respects. 

They  say  **  Radial  pieces,  first  series,  generally,  four  in  each 
ray,  the  first  five  resting  between  the  angular  points  of  the 
subradials  are  regular  in  size  and  form,  four  are  irregular  hex- 
agonal, twice  as  wide  as  high,  the  fifth  pentagonal  and  much 
smaller  than  either  of  the  others.  The  second  and  third  radials 
are  obscurely  hexagonal,  similar  in  form,  differing  slightly  in 
size;  the  fourth  is  axillary,  obscurely  six-sided,  rising  into  a 
long,  angular  point;  on  each  of  its  oblique  upper  sides  sup- 
porting three  pieces  of  the  secondary  radials,  which  are  similar 
in  form  and  nearly  as  large  as  the  first  radials".  Much  of  this 
will  apply  to  our  species,  but  we  think  the  three  secondary 
radials  in  each  series,  in  our  sj)ecies,  are  much  smaller  than  the 
primary  radials. 

They  say  "The  last  of  these  being  axillary  support  on  their 
upper  oblique  margins  from  four  to  seven  brachial  pieces."  In 
our  specimen  the  ray  on  the  left  and  the  ray  on  the  right  of 
the  azygous  area  have  each  eight  of  these  brachial  pieces,  and 
another  ray  shown  on  the  right  side  of  the  illustration  has  ten, 
and  another  on  the  left  of  the  illustration  has  ten.  And  from 
this  part  to  the  end  of  the  arms  the  number  of  plates  do  not 
agree  in  the  two  species,  though  there  are  sixty  arms  in  each 

species. 

In  their  species  there  are  fifteen  regular  interradials,  as  follows: 
One,  followed  by  two  in  the  second  range  and  three  in  the  third 
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fange,  above  which  there  are  only  two  in  each  range  or  5x2. 
In  our  specimen,  in  the  only  refi^ilar  interradial  area  in  which 
the  plates  can  be  counted,  there  are  eighteen,  as  follows:  One, 
followed  by  two  in  the  second  range  and  three  in  each  of  the 
next  four  ranges,  above  which  three  plates  may  be  seen.  We 
have,  an  impression,  however,  that  the  number  of  plates  in  the 
interradial  areas  is  not  unifoi*m. 

In  their  species  there  are  from  six  to  seven  secondary  inter- 
radials  and  from  three  to  five  tertiary  interradials.  In  our 
species  there  are  from  five  to  seven  secondary  interradials,  but 
no  tertiary  interradials. 

In  their  species  there  are  six  azygous  plates  in  the  order  of 
one,  two,  one,  two.  In  our  species  the  azygous  area  is  larger 
than  the  regular  interradial  areas  and  has  a  series  of  five  long 
longitudinally  convex  plates,  in  the  middle  of  the  area,  resting 
upon  the  truncated  upper  side  of  a  basal  plate,  and  extending 
as  high  as  the  third  secondary  radial,  and,  on  each  side  of 
this  ridge  of  plates  there  are  several  smaller  polygonal  plates,  and 
others  extending  beyond.  There  is,  therefore,  no  resemblance 
between  the  azygous  areaa  in  the  two  species. 

The  radial  plates,  in  both  species,  as  is  usual  in  this  genus, 
are  concave  on  the  exterior  part  of  the,  upper  sides  and  slightly 
overlapped,  in  the  concave  part,  by  the  succeeding  plates. 

Their  species,  therejfore,  would  seem  to  be  more  globose  than 
ours,  by  reason  of  the  wider  secondary  raxiials  and  presence  of 
intertertiary  radials.  Our  species  has  more  tertiai^  radials 
than  theirs,  differs  in  the  number  and  position  of  the  regular 
interradials,  and  is  so  widely  different,  in  the  azygous  area, 
that  it  alone  will  distinguish  the  species. 

We  have  never  seen  a  specimen,  which  we  knew  belonged  to 
F.  multibracbiatus,  and  we  suppose  it  is  because  their  type 
came  from  Clear  Creek,  Hardin  County,  Kentucky,  and  there 
has  been  error  in  referring  other  species  to  it. 

Found  in  the  Keokuk  Group,  at  Crawfordsville,  Indiana,  and 
ndw  in  the  collection  of  Wm.  F.  E.  Gurley. 
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ONYCHOCRINUS  PARVUS,  n.  Sp. 

Plate  IV,  Fig.  5,  azygous  side  view. 

Species  very  small.  Calyx  rather  hi^h,  basin  shaped;  plates 
smooth;  sutures  distinct.  Column  round  and  composed  of 
moderately  long  plates  near  the  calyx. 

Basals  extend  beyond  the  column,  but  our  specimen  is  injured 
at  the  basals  so  the  exact  outlines  are  not  sho^n.  Subradials 
about  half  as  large  as  the  first  radials  and  nearly  as  long  as 
wide.  One  of  them  is  concave  on  the  upper  face  for  the  recep- 
tion of  a  small  azygous  plate.  The  first  radials  are  wider  than 
long  and  truncated  more  than  half  the  width  for  the  second 
plate,  which  is  the  first  plate  in  the  free  arms.  The  arms  bi- 
furcate on  the  third  plate  (or  the  fourth  in  the  radial  series). 
The  arms  are  round  externally  and  the  plates  more  than  half 
as  long  as  wide;  sutures  transverse.  The  first  armlet  is  thrown 
off  from  the  second  plate  after  the  first  bifurcation.  Only  a 
single  azygous  plate  is  preserved  in  our  specimen  and  it  is 
slightly  out  of  place.    No  regular  interradials  are  preserved. 

This  species  is  60  much  smaller  than  any  heretofore  described 
that  no  comparison  with  any  of  them  is  necessary  to  distin- 
guish it. 

Found  in  the  Kaskaskia  Group,  at  Shoals,  in  Martin 
county,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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Family  EUCALYPTOCRINIDiB. 

EUCALYPTOCRINU8  WORTHENI,  n.  Sp. 

Plate  IV,  Fig,  2,  lateral  view. 

The  arms  in  the  specimen  illustrated  are  drawn  away  from 
the  summit  about  half  an  inch,  which  gives  them  a  bushy  or 
broomlike  aspect;  if  they  were  replaced  between  the  Jnterbra- 
chial  plates  and  closed,  at  the  top,  the  general  form  of  the  body 
would  be  ellipsoidal. 

Body  medium  size,  with  arms  and  interbrachials  in  place  ellip- 
soidal in  outline;  surface  of  the  plates  granular. 

Calyx  a  little  more  than  one-third  the  entire  length  of  the 
body,  bowl  or  urn-shaped,  wider  than  long;  sutures  distinct. 
Column  round,  medium  size.    Basals  developed  in  the  interior. 

First  radials  rather  large,  rapidly  expanding,  and  one-third 
wider  than  high.  Second  radials  nearly  square,  being  only  a 
little  wider  than  high.  Third  radials  rather  larger  than  the 
second,  heptagonal,  greatest  width  at  the  union  of  the  superior 
and  inferior  sloping  sides.  First  secondary  radials  pentagonal, 
about  two-thirds  as  large  as  the  third  primary  radials.  Second 
secondary  radials,  short,  about  one- third  as  large  as  the  second, 
expand  upward,  somewhat  like  an  inverted  frustum,  and  sup- 
port the  tertiary  radials  upon  the  upper  slightly  sloping  sides. 
There  are  three  short  quadrangular  tertiary  radials  below  the 
summit  of  the  interradials,  and  then  the  free  arms  commence 
with  one  or  two  cuneiform  plates  followed  by  interlocking  ones, 
which  maintain  a  somewhat  uniform  size,  until  they  taper  at 
the  summit,  where  the  solid  interbrachials  unite  around  the 
orifice.  The  arms  being  thrown  out  from  between  the  interbra- 
chials, in  our  specimen,  probably,  causes  them  to  appear  larger 
than  they  would  if  they  were  in  place.  They  are  somewhat 
crystalline  and  the  sutures  are  more  or  less  obliterated,  and, 
therefore,  the  interlocking  plates  may  be  indicated,  in  the  illus- 
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tration,  rather  lar^r  than  they  should  be,  but  if  bo  it  is  very 
little. 

The  first  interradial  is  a  lar^  ten-sided  plate,  quite  £U9  lar^ 
as  the  second  and  third  primary  radials  together,  and  slightly 
longer  than  wide.  It  is  followed  by  two  long  narrow  plates 
that  extend  to  the  top  of  the  third  tertiary  radials.  The  inter- 
secondary  radials  are  single,  truncate  the  third  primary  radials, 
have  the  form  of  the  two  small  interradials  when  united,  but 
smaller  than  the  two  together.  The  solid  interbrachials  are 
rather  thick  below  and  gradually  become  thinner  in  their  up- 
ward extension  and  unite  at  the  summit,  with  each  other  and 
with  the  small  plates  that  surround  the  orifice. 

This  species  is  distinguished  from  others  by  its  general  form, 
and  when  compared  with  E,  crassus,  which  it  may  be  said  to 
most  resemble,  the  calyx  is  proportionally  much  shorter,  and 
more  uniformly  rounded  and  bowl-like,  and  the  tertiary  and 
secondary  radials  are  wholly  different  in  form  and  in  position. 

Found  by  Prof.  A.  H.  Worthen,  in  the  Niagara  Group,  in 
Wayne  county,  Tennessee,  and  now  in  the  State  Museum,  at 
Sprino^eld,  Illinois.  The  specific  name  is  in  memory  of  the  late 
distinguished  State  Geologist  of  Illinois. 


55 


Family  RHODOCRINIDiE. 

GONIASTEltOIDOCRINUS  LYONANU8,   D.   Sp- 

Plate  IV,  Fig.  4,  view  of  the  vault  and  lateral  prolongations. 

This  species  is  founded  upon  the  vault  and  lateral  prolonga- 
tions of  the  specimen  illustrated.  It  is  quite  different  from  any- 
thing heretofore  described  or  illustrated,  and,  therefore,  deserves 
illustration  and  definition.  Whether  or  not  one  is  justifled  in 
giving  a  specific  name  to  such  a  fragment  is  a  question  not  so 
readily  answered.  A  epecifi*^  name  should,  not  bo  an  obstacle  in 
the  way  of  progress,  in  palseontological  learning.  It  requii'es 
neither  information  nor  study  to  propose  specific  names,  and 
when  improvidently  or  unjustifiably  proposed,  they  should  not 
be  recognized.  We  think,  as  a  general  rule,  a  specific  name 
should  never  be  given  to  a  specimen,  when,  from  its  definition, 
another  who  may  happen  to  find  a  better  specimen,  in  rocks  of 
the  same  age,  cannot  determine  whether  or  not  it  belongs  to 
the  same  species.  We  have  here,  however,  a  very  complete  part 
of  the  body  of  a  peculiar  crinoid,  about  the  generic  relations  of 
w^hich  there  is  no  doubt,  and,  we  suppose,  whenever  the  calyx 
is  found,  after  our  definition  of  this  part,  that  one  may  readily 
determine  that  it  belongs  to  this  species,  and  it  is  for  that  rea- 
son we  have  felt  warranted  in  giving  to  it  a  specific  name. 

Species  rather  small.  Vault  composed  of  small  polygonal 
plates.  Central  part  of  the  vault  only  slightly  raised  above  the 
lateral  margin  and  composed  of  the  larger  plates.  Instead  of 
a  single  proboscis  arising  from  the  center  of  the  vault,  as  in 
many  paloeozoic  genera,  there  are  six  lateral  prolongations,  five 
of  which  bifurcate,  and  one  tapers  to  a  point  without  a  bifur- 
cation. There  is  a  shallow,  subovate  depression,  within  the 
margin,  opposite  each  one  of  the  five  bifurcating  lateral  pro- 
longations, but  none  opposite  the  single  prolongation.  Within 
one  of  these  depressions,  near  the  center  of  the  vault,  there  is 
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a  small  orifice  surrounded  with  small  plates— the  anal  opening 
of  some  authors,  and  the  mouth  of  others.  Beneath  the  plates 
of  the  vault  there  are  channels  passing:  between  the  depressions, 
meeting  centrally,  and  connecting  with  each  of  the  prolon;2:a- 
tions;  two  small  channels  enter  the  bifurcating  prolongations, 
but  only  one  is  extended  through  the  single  branches,  and  it 
does  not  open  externally.  It  will  be  observed,  that  the  marginal 
plates  of  the  vault  are  continued  upon  the  lateral  sides  of  the 
bifurcations,  except  in  the  case  of  the  single  prolongation,  and 
it  is  evident  the  marginal  circulation  entered  these  prolonga- 
tions, and  also  connected  with  the  central  circulation,  through 
the  channels  above  referred  to.  The  functions  performed  by 
these  lateral  prolongations  are,  therefore,  not  essentially  differ- 
ent from  those  performed  by  the  proboscis  in  other  genera. 
There  is  a  slight  elevation,  within  the  margin,  opposite  the  sin- 
gle prolongation,  and  from  this  point  only  a  single  channel 
seems  to  have  entered  the  prolongation  or  unyoked  feature  of 
this  vault.  The  arms  connected  with  the  body  immediately 
below  the  rim  of  the  vault,  and  some  of  the  fragments  of  the 
arms  are  preserved  on  our  specimen,  though  not  illustrated. 
Tliey  are  small  and  composed  of  a  double  series  of  interlocking 
plates  bearing  small  pinnules. 

This  species  is  distinguished  from  others  known  to  the  authors 
by  the  spreading  of  the  bifurcating  prolongations,  instead  of 
their  curving  around,  so  as  to  cross  each  other,  and  by  the 
single  extension  which  is  not  known,  by  us,  to  exist  in  any 
other  species.  It  is  so  different  from  the  type  of  this  genus, 
and  from  all  defined  species  from  rocks  of  the  same  age,  that 
no  comparison  with  any  of  them  is  necessary. 

Found  in  the  Keokuk  Group,  on  Indian  Creek,  near  Craw- 
fordsville,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E. 
Gurley.  The  specific  name  is  in  honor  of  one  of  the  authors  of 
the  genus,  the  late  distinguished  paheontologist,  Sidney  S.  Lyon, 
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Family  EUPACHYCRINIDiB. 

ULOCRINUS  BLAJRI,  n.  Sp. 

Plate  7,  Fig.    16,   azjgous   view;   Fig.   17,   basal   view,   Fig. 

16,  view  opposite  the  azygoua  area. 

This  is  the  largest  known  species  in  this  genus.  The  calyx 
has  a  height  of  nine-tenths  of  an  inch  and  a  diameter  of  one 
and  seven-tenth  inches,  being  nearly  twice  as  wide  as  hierh.  The 
base  is  very  gently  rounded  to  the  middle  of  the  subradials, 
above  which  the  calj'x  is  almost  cylindrical.  There  is  no  co- 
lumnar depression ;  the  plates  are  plain,  and  slightly  beveled  at 
the  sutures;  surface  granular. 

The  ba^als  form  a  laro^e,  very  gently  convex,  pentagonal 
disc,  three  times  as  wide  as  the  diameter  of  the  column.  The 
column  is  round,  and  there  is  an  impressed  cicatrix,  in  the 
basal  plates,  where  the  column  is  attached,  by  radiate  denticula- 
tions,  near  its  outer  circumference.  Columnar  canal,  pentagonal, 
and  having  the  ends  of  the  rays  rounded.  Subradials  about  as 
large  bj^  all  the  basals  together,  a  little  wider  than  high,  but  if 
the  plates  were  straightened  the  width  and  length  would  be 
about  equal.  Four  of  them  hexagonal,  by  reason  of  uniting 
with  two  basals,  where  the  angle  is  obtuse,  the  other  one,  which 
supports  the  second  azygous  plate,  heptagonal.  They  rapidly 
curve  upward  in  the  middle  part  and  extend  an  angle  upward 
one-third  the  height  of  the  first  radials.  First  radials  pentag- 
onal, about  one-half  wider  than  high;  the  superior  face  is  the 
full  width  of  the  plates,  and  extends  internally  about  one-fourth 
the  diameter  of  the  calyx.  The  sutures  are  gaping,  but,  imme- 
diately within,  a  straight  and  furrowed  ridge  extends  from  one 
angle  of  the  plates  to  the  other,  so  as  to  form  a  ridge  on  which 
the  second  radials  articulate. 

The  first  azygous  plate  is  quadrangular  and  rests  obliquely 
between  a  subradicd  ajid  the  under   sloping  side  of  t)ie  first 
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radial,  and  abuts  the  lower  side  against  another  subradial,  and 
the  superior  side  against  the  second  azj-gous  plate.  Second 
azygous  plate  is  more  than  half  as  large  as  the  first,  truncates 
a  subradial  and  rests  an  under  sloping  side  against  the  first 
azygous  plate  and  separates  two  first  radials.  Other  parts  un- 
known. 

This  species  is  so  different  from  either  of  the  others  that  have 
been  described  that  no  comparison  with  any  of  them  is  necessary 
to  distinguish  it. 

Found  by  R.  A.  Blair,  in  the  Upper  Coal  Measures,  near  the 
line  of  Kansas  and  Missouri,  southwest  of  Sedalia,  and  now  in 
the  collection  of  S.  A.  Miller. 


ULOCRINUS  OCCIDBNTALiIS,  U.  Sp. 

Pl&te  VI,  Fig,   6,   view  of  the  basal  plates,  part  of  two  being 

broken  away;  Fig.  7,  interior  view  of  the  same 

specimen ;  Fig,  S,  a  subradial  plate. 

The  calyx  of  this  species  is  broadly  rounded,  at  the  base,  with- 
out a  columnar  depression,  gradually  expands  beyond  the  sub- 
radials,  and  has  a  length  greater  than  the  diameter.  The 
sutures  are  distinct,  plates  moderately  thick,  and  peculiarly 
denticulate,  at  the  sides,  to  strengthen  their  union  with  each 
other;  surface  granular.  The  column  is  round,  and  there  is  an 
impressed  cicatrix,  in  the  basal  plates,  where  the  column  is 
attached,  by  raaiate  denticulations,  near  its  outer  circumfer- 
ence.   Columnar  canal  pentngonal. 

Basals  form  a  cup  about  one-third  as  high  as  wide.  The 
plates  are  longer  than  wide  and  gently  curve  upward  from  the 
columnar  facet.  The  most  remarkable  curiosity  is  their  pro- 
longation, in  the  interior  of  the  calyx.  They  project  up,  in  the 
interior,  in  the  form  of  a  five-furrowed,  gradually  expanding, 
thin  cup,  for.  the  distance  of  about  one-sixteenth  of  an  inch. 
The  columnar  canal  is  thus  expanded  or  enlarged  within  the 
cavity  of  the  body,  and  extraordinary  solid  parts  are  developed, 
for  muscular  attachment,  and  to  give  strength  to  this  part  of 
the  body.  The  length  and  breadth  of  a  subradial  is  about 
equal;  it  is  convex  and  gradually  expands  to  the  superior 
lateral  angles.    Other  parts  of  this  species  unknown. 
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What  we  have  of  this  species  is  so  different  from  others  that 
have  been  described,  that  no  comparison  is  necessary  to  dis- 
tinguish it. 

Found  in  the  Upper  Coal  Measures,  at  Gilpin,  Missouri,  and  * 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

^SIOCRINUS  ANGULATUS,    U.  Sp. 

Plate  Vly  Fig.  9,  view  of  calyx  and  part  of  an  arm  and  three 
azygous  plates.    The  specimen  is  a  little  depressed. 

Calyx  bowl-shaped,  twice  as  wide  as  high;  broadly  truncated, 
below;  plates  tumid  and  angular;  sutures  deep, most  depressed  at 
the  anecles ;  surface  granular.  Column  round  or  subelliptical  and 
the  end  slightly  inserted  in  the  basal  plates  and  attached  by 
radiating  denticulations  near  the  outer  circumference.  Columnar 
canal  very  small  and  round. 

The  bcusals  form  a  flat,  pentagonal  disc  about  one-half  wider 
than  the  diameter  of  the  column.  Subradials  large;  four  hex- 
agonal, one  heptagonal,  directed  nearly  horizontally  from  the 
basals  so  as  to  form  a  pentagonal  disc  around  the  baaals.  The 
plates  are  subpyramidal  and  angular,  with  the  apex  directed 
downward  so  as  to  leave  about  half  of  the  plates  below  the  level 
of  the  basal  plates,  and  if  the  calyx  is  made  to  stand  upon  a 
plain,  it  will  rest  upon  the  apices  of  the  subradials.  The  supe- 
rior angles  of  the  subradials  are  deeply  sunken,  as  is  usual  in 
Barycrinus.  The  first  radials  are  thick,  heavy  plates,  about 
twice  as  wide  as  high,  truncated  nearly  the  entire  width  above 
and  havinir  the  facets  inclined  outward  at  an  angle  of  about 
forty-five  degrees.  They  are  convex,  with  a  transverse  obscure 
ridge  in  the  central  part  and  beveled  toward  the  sutures.  The 
superior  face  has  a  transverse  ridge  and  narrow  furrow  near  the 
outer  margin  and  a  broader  furrow  on  the  inside  of  the  ridge; 
the  inner  central  part  is  notched  for  an  arm  furrow.  The  supe- 
rior face  has  the  appearance  of  supporting  a  single  plate,  but 
in  the  part  of  one  of  the  rays  which  is  preserved,  we  see  it  sup- 
ports a  central  axillary  plate  occupying  about  one-third  of  its 
width,  and  a  plate  on  each  side  of  the  axillary  plate  occupying 
the  outer  part  of  it.  Each  of  the  lateral  plates  supports  two 
interlocking  plates  that  have  an  arm  furrow  on  the  inside, 
which  indicates  that  there  are  two  arms  to  each  ray,  or  ten 
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arms  in  the  species,  and  that  the  two  arm  furrows  unite  within 
the  axillary,  second  radial,  so  as  to  connect  with  the  interior 
of  the  calyx,  through  the  single  notch  or  arm  furrow  in  the  first 
radial.  A  rather  long,  convex,  az3'gous  plate  truncates  a  sub- 
radial  and  extends  as  high  as  the  top  of  the  first  radials,  where 
it  is  followed  by  two  convex  plates  of  about  e€|ual  size,  that 
articulated  with  the  other  plates. 

This  species  differs  so  from  other  species  of  JEsiocriDus  that 
it  is  with  some  hesitation  we  refer  it  to  that  genus,  though  the 
general  structure  of  the  caljTs:,  aside  from  the  sculpturing  of  the 
plates  and  sunken  sutures,  agrees  more  nearly  with  that  genus 
than  with  any  other  that  hcus  been  defined. 

Found  in  the  Upper  Coal  Measures,  at  Kansas  City,  Missouri 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

EUPACHYCRINUS  PARVUS,  n.  Sp. 

Plate  VI,  Fig.  22,  basAl  view  of  calyx ;  Fig.  23,  azygous  side 

view. 

This  is  the  smallest  known  species,  in  this  genus,  and  differs, 
in  every  particular,  from  all  of  them,  except  in  the  number  and 
relative  position  of  the  plates  of  the  calyx.  Calyx  very  low, 
more  than  twice  as  wide  as  high;  subpentagonal  in  outline, 
columnar  cavity  embracing  the  basals  and  nearly  half  of  the 
subradials;  sutures  distinct  and  sunken  at  the  angles;  surface 
smooth. 

Basal  plates  about  one-half  wider  than  the  diameter  of  the 
column;  citatrix  for  the  columnar  attachment  concave,  radi- 
ately  furrowed,  and  pierced  by  a  very  small  pentagonal  colum- 
nar canal.  Subradials  the  larger  plates  of  the  calyx,  though 
not  of  uniform  size,  the  one  on  the  right  of  the  azygous  side 
being  the  larger.  They  abruptly  bend  down  into  the  columnar 
cavity,  where  each  bears  one  or  two  concave  furrows  as  if 
gouged  out  with  a  small  circular  chisel,  and  abruptly  curve  up- 
ward and  reach  nearly  to  the  top  of  the  calyx.  They  are  con- 
vex, externally,  and  the  sutures  are  depressed,  the  depression 
being  most  marked  at  the  angles.  First  radials  twice  as  wide 
as  high,  pentagonal,  the  lower  angle  extending  nearly  to  the 
bottom  of  the  calyx,  truncated  the  entire  width  above,  and 
much  thickened  within ;  sutures  gaping,  but  immediately  within, 
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a  straight  ridge  extends  from  one  outer  angle  of  the  plates  to 
the  other,  so  as  to  form  a  hinge  on  which  the  second  radials 
articulate. 

Azjgous  plates  small,  quadrangular  and  inserted  between  a 
subradial  and  the  under  sloping  side  of  the  first  radial,  on  the 
right,  and  abutting  another  subradial.  It  is  followed  by 
another  plate,  as  indicated  by  the  notch  between  it  and  the  top 
of  the  first  radial  on  the  left. 

Found  in  the  Upper  Coal  Measures,  at  Kansas  City,  Missouri, 
and  now  in  the  collection  of  Wm,  F.  E.  Gurley. 
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ORDER    BLASTOIDEA. 

Family    NUCLEOCBINIDJS. 

nuclbocrinus  greenei,  h.  sp. 
Plate  VI,  Fig.  24,  side  view;  Fig.  25,  basal  view. 

Body  elongate,  subovoid,  depressed  in  the  interradial  spaces, 
so  that,  viewed  from  either  end,  it  presents  a  five^rayed  out- 
line, obtuse  at  the  angles ;  most  deeply  pentalobate  at  the  base, 
less  deeply  above;  greater  width  above  the  middle. 

Ba.se  concave;  basaJ  plates  very  smaJl  and  sunken  below  the 
radials.  Radial  plates  very  short,  embracing  the  base  of  the 
pseudambulacral  fields,  which  consists  of  a  node  in  the  central 
part  of  each  plate.  Pseudambulacral  fields  very  narrow.  Inter- 
radials  extend  to  the  summit  and  are  centrally  depressed  in 
lanceolate  outline,  but  no  suture  is  discovered,  by  the  side  of 
this  lanceolate  ornamentation.  Azygous  interradius  wider  than 
the  regular  areas,  most  deeply  sunken  at  the  base  and  becom- 
ing convex  or  more  prominent  near  the  summit  of  the  azygous 
plate  than  the  pseudambulacra.  The  azygous  plate  occupies 
the  entire  interradius  at  the  union  with  the  basal  plates,  it  be- 
comes gently  narrower  above  and  abuts  upon  the  outer  half  of 
the  azygous  orifice.  The  interradial  plate  is  very  narrow  on 
each  side  of  the  a»zygous  plate,  pointed  at  the  lower  part,  and 
surrounding  the  Ckzygous  orifice  above,  it  reaches  the  summit. 

Found  by  G.  K.  Greene,  in  whose  honor  we  have  proposed 
the  specific  name,  in  the  Upper  Helderberg  Group,  at  Louis- 
ville, Kentucky,  and  now  in  the  collection  of  Wm.  P.  E.  Gurley. 
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NUCLEOCRINU8    VENUSTUS,  D.  Sp. 

PlMe  VI,  Fig,  26,  azygous  side  view;  Fig.  27,  summit  view  of 

same  specimen  from  Louisville;  Fie:.  28,  side  view;  Fig.  29, 

basal  view  of  same;  Fig.  80,  side  view  of  another 

specimen,  all  from  Columbus,  Ohio. 

Body  elongate,  subelliptical,  flattened  or  slightly  concave  in 
the  interradial  spaces,  obtusely  rounded  at  the  pseudambulacra; 
greatest  width  about  the  middle. 

Base  nearly  flat.  Basal  plates  slightly  convex.  Radials 
rather  long  and  embracing  the  lower  end  of  the  pseudambu- 
la^cral  fields,  and  the  node,  which  terminates  the  pseudambulacra, 
in  the  central  part  of  each  plate.  Pseud ambulacral  fields  nar- 
row, uniform,  in  width,  and  separated  by  a  sharply  angular 
depression.  Interradials  extend  to  the  summit  and  are  centredly 
depressed  in  lanceolate  outline,  but  no  suture  has  been  discov- 
ered, by  the  side  of  this  lanceolate  ornamentation,  to  show  that 
it  is  a  plate,  as  described  by  Lyon,  in  the  Geological  Survey  of 
Kentucky.  Possibly  the  sutures  are  anchj^losed.  This  lance- 
olate depression  has  a  fine,  longitudinal  furrow,  in  the  center. 
On  each  side  of  the  lanceolate  depression  the  surface  is  beauti- 
fully ornamented  with  longitudinal,  crenulated  lines. 

Azygous  interradius  a  little  wider  than  the  regular  areas,  and 
the  azygous  plate  stands  out  prominently  beyond  the  pseu- 
dambulaicra  toward  the  summit.  The  longitudinal,  lanceolate 
depression  on  the  azygous  plate,  that  would  seem  to  corre- 
spond with  the  lanceolate  depression,  in  the  regular  areas,  does 
not  correspond  with  the  outline  of  the  a»zygous  plate.  On  the 
contrary,  the  azygous  plate  is  considerably  larger  and  occupies 
fully  two-thirds  of  the  whole  azygous  interradius.  The  sides 
are  beveled  downward  from  the  azygous  opening  to  the  suture 
line  and  the  summit  is  notched  for  the  orifice.  The  interradial 
plate  in  the  a^y&rous  area  is  narrow  on  each  side,  pointed  in  the 
lower  part,  notched  for  the  azygous  orifice  and  reaches  the 
summit.    The  surface  is  ornamented  as  in  the  regular  areas. 

There  are  two  elongated  apertures,  at  the  summit  of  each 
pseudambulacra,  which  are  indicated  by  a  raised  rim  in  the  ad- 
joining interradials.  The  central  part  of  the  summit  is  covered 
by  numerous  plates. 
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Figs.  26  and  27  represent  a  specimen  from  the  Upper  Helder- 
berg  Group,  at  Louisville,  Kentucky,  m  the  collection  of 
Wm.  F.  E.  Gurley;  and  Figs.  28  to  30,  two  specimens  from  the 
Upper  Helderberg  Group,  at  Columbus,  Ohio,  in  the  collection 
of  S.  A.  Miller.  Several  other  specimens  have  been  examined 
and  the  forms  from  Columbus,  Ohio,  are  somewhat  rounder 
and  a  little  more  evenly  elliptical  than  those  from  Louisville, 
but  otherwise,  they  appear  to  be  alike  and  we  are  disposed  to 
refer  them  to  the  same  species.  It  will  be  readily  distinguished 
from  N,  lucina  by  the  less  pentalobate  form,  longer  radial 
plates  and  different  surface  ornamentation.  It  is,  in  all  its 
parts,  a  distinct  species.  It  will  be  distinguished  from  N, 
ADgalaris,  by  the  narrower  azygous  interradius,  and  much  less 
angular  outline,  when  viewed  from  any  direction,  beside  it  is 
proportionally  a  much  longer  form. 
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Family  QRANATOCRINIDiE. 

GRAJJATOCRINU8  SPHiEROIDALIS,  n.  Sp. 

Plate    VL  Fig.  31,   summit  view;  Fig.  32,  basal   view;    Fig. 
33,  lateral  view,  but  the  artist  overlooked  the 

interradial  sutures. 

Body  small,  subsphjproidal,  moderately  sunken  in  the  inter- 
radial areas,  so  as  to  give  it  a  pentalobate  aspect;  greatest 
width,, at  the  upper  third,  where  the  diameter  is  greater  than  the 
length ;  broadly  truncated  above  and  concave  in  the  central  part ; 
truncated  below,  and,  when  placed  on  its  base,  will  rest  on  the 
distal  ends  of  the  ambulacra;  columnar  facet  large. 

Basal  plates  small  and  extend  only  slightly  beyond  the  column. 
RadiaJs  extend  about  two-thirds  of  the  length  of  the  body,  with 
distinct  lateral  sutures.  Begular  interradials  one-third  the 
length  of  the  body  and  strongly  incurved  above.  Azygous  in- 
terradial stands  nearly  upright,  above  the  level  of  the  summit 
of  the  other  parts  of  the  body,  where  it  is  pierced  with  the 
azygous  orifice.  Pseud  ambulacra  very  gently  expand,  from  the 
base  to  the  summit,  and  are  distinctly  convex  above  the  thin 
margins  of  the  radials  on  each  side.  Pore  pieces  about  thirty- 
three  on  each  side  of  a  well  defined  mesial  furrow,  along  which 
their  inner  ends  are  crenate  and  from  which  they  are  directed 
obliquely  downward.  Summit  haa  a  rather  large  central  five- 
rayed  opening.  Ovarian  apertures  large  and  situated  on  each 
side  of  the  point  of  each  interradial  piece,  two  of  them  extend- 
ing to  the  azygous  orifice. 

Found  in  the  Kaskaskia  Group,  in  Meade  County,  Kentucky, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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GRANATOCRINUS  WIN8LOWI,  n.  sp. 

Plate  Vly  Fig.  34,  side  view;  Fig.  33,    basal   view. 

Body  medium  size,  subspherieal,  depressed  convex  in  the  in- 
terradial  areas,  evenly  rounded  in  the  middle  part,  longer  than 
wide,  truncated  very  slightly  at  either  end  ;  columnar  facet  small; 
surface  sculptured  and  tubercular. 

Basal  plates  form  a  large  pentagon  notched  by '  the  distal 
ends  of  the  ambulacra.  Radials  extend  less  than  half  the  length 
of  the  body  and  have  strongly  defined  sutures.  Begular  inter- 
radials  more  than  half  the  length  of  the  body  and  incurved  at 
the  summit.  A  longitudinal  lir^e  of  tubercles  ornaments  the 
middle  of  each  interradial  to  itfl  lower  extension,  which  is  con- 
tinued as  a  double  row,  or  row  on  each  side  of  the  radial 
suture,  to  the  basal  plates,  and  on  each  side  of  these  mesial 
tubercles,  there  are  one  or  two  shorter  rows  of  tubercles. 
Pseudambulacra  rather  rapidly  expand  from  the  base  to  the 
summit  and  are  depressed  in  their  upward  extension  below  the 
thickened  and  tubercular  margins  of  the  radial  and  interradial 
plates,  though,  at  the  lower  end,  their  convexity  rises  higher 
than  the  margins  of  the  radials.  Pore  pieces  between  fifty  and 
sixty  on  each  side  of  a  mesial  furrow,  alone:  which  their  inner 
ends  are  crenate,  and  from  which,  they  are  directed  obliquely 
outward  and  downward.  The  summit  and  azygous  interradial 
are  so  injured,  in  our  specimen,  that  but  little  can  be  ascer- 
tained of  their  characters,  the  ovarian  openings,  however,  are 
quite  small,  and  we  are  not  sure  that  there  is  any  more  than 
one  to  each  interradial  plate. 

The  specific  name  is  given  in  honor  of  the  late  Dr.  J.  C. 
Winslow  of  Danville,  Illinois,  a  personal  friend  of  one  of  the 
authors  and  one  of  the  **old  time''  collectors,  to  whose  patience 
and  zeal  science  has  been  very  greatly  indebted. 

The  specimen  from  which  this  description  is  drawn  was  found 
in  the  drift  at  Danville,  Illinois,  and  is  in  the  collection  of  Wm. 
F.  E.  Gurley.  The  supposition  is  that  it  came  from  rocks  of  the 
age  of  the  Burlington  Group,  a  short  distance  north  of  Dan- 
viUe,  which  are  now  deeply  covered  with  the  drift. 


67 


SUBKINGDOM    COELENTERATA, 


CLASS  ANTHOZOA. 
ORDER  ZOANTHARIA  RDGOSA. 
Family   CYATHOPHYLLIDiB. 

CAMPOPHYLLUM  KANSA8ENSE,  n.  Sp. 

Plate  VII,  Figs.  19  and  20,  calyces;  Figs.  21  and  22,  lateral 

views. 

CoroUum  simple,  short,  turbinate,  irregularly  curved,  acute  at 
the  base,  and  irregularly  distorted  in  growth.  Epitheca  thin, 
with  minute  encircling  wrinkles,  interrupted  only  by  the  distor- 
tions in  growth,  and  showing  no  trace  of  septa  or  dissepiments 
where  unabraded,  but  if  slightly  worn,  both  septa  and  dissepi- 
ments are  exposed  plainly  to  view.  Calyx  circular,  moderately 
deep,  margin  thin,  from  which  the  sides  gradually  slope  to  near 
the  bottom  of  the  cup,  where  the  septa  curve  to  the  central 
tabulae,  and  the  wall  as  abruptly  thickens.  No  septal  fossula. 
From  twenty-four  to  forty  septa  extending  from  one-third  to 
the  entire  distance  from  the  outer  wall  to  the  center.  Most  of 
them  terminate  before  reaching  half  the  distance  to  the  center, 
but  a  few  are  shown  to  reach  to  the  center.  Secondary  septa 
quite  marginal  and  best  seen  when  the  epitheca  is  eroded  on 
the  outside.  The  tabuUe,  as  seen  in  the  central  area  of  the 
calyx,  are  flat  and  smooth  except  where  penetrated  by  the 
septa.    The  outer  vesicular  zone  is  thin  and  vesicles  rather  large. 

Our  specimens  are  only  about  an  inch  in  length,  and  we  think 
they  represent  a  small  turbinate  species.  The  species  evidently 
belong  to  this  genus,  from  the  vesicular  outer  zone,  incomplete 
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tabulae  and  short  septa,  but  it  is  widely  separated  from  C  tot- 
quium,  the  only  other  form  yet  defined,  from  the  Coal  Mecusures 
of  this  country,  not  only  in  size  and  shape,  but  in  the  internal 
structure  and  form  of  the  calyx. 

Found  in  the  Upper  Coal  Measures,  at  Kansas  City,  Missouri, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

Family  FAVOSITIDiB. 

MICHELINIA    BRANNERI,    U.  sp. 

Plate  VII,  fig.  12,'^8ide  view;  Fig.  13,  summit  view. 

About  half^the  len^h  of  our  specimen  is  covered  with  an  epi- 
theca ;  transversely,  it  is  somewhat  elliptical  and  the  summit  is 
convex.  However,  we  would  infer,  that  the  species  is  more  or 
less  globular,  ovoid  or  elliptical,  in  the  upper  part,  and  has  an 
irregularly  convex  summit.  The  lower  part  expands  more  or  less 
from  the  base,  or  place  of  attachment  to  some  foreign  object, 
and  is  covered  with  a  dense,  transversely  wrinkled  epitheca. 
The  corallites  are  polygonal  and  extremely  variable  in  size, 
some  are  minute  and  others  are  very  large;  they  open  in  all 
directions,  and  some  parts  of  the  corallum  are  more  promment 
than  other  parts,  which  produces  an  irregular  summit.  The 
calyces  are  deep,  and  the  w^alls  are  •  thin,  even  where  the 
wrinkled  epitheca  unites  with  the  corallites,  the  margin  is  ex- 
ceedingly thin. 

This  species  is  evidently  related  to  M.  eugenese,  but  we  think 
it  is  a  larger  species  and  distinguished  by  having  larger  coral- 
lites, deeper  calyces,  more  dense  and  strongly  wrinkled  epitheca 
and  a  larger  base. 

Found  in  the  Coal  Measures,  at  Danville,  Illinois,  and  now  in 
the  collection  of  Wm.  F.  B.  Gurley.  The  specific  name  is  in 
honor  of  Prof.  J.  C.  Branner,  of  Leland  Stafford,  Jr..  University. 
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SUBKINGDOM  MOLLUSCOIDA. 


ORDER  LYOPOMATA. 
Family  LISraULIDiB, 

LINGTJLA  INDIANENSIS,  n.  Sp. 

Plate  VII,  Fig.  1,  ventral  valve, 

Subovate  or  nearly  subelliptical  in  outline ;  greatest  width 
below  the  middle;  length  nine-tenths  of  an  inch,  greatest  width 
six-tenths  of  an  inch,  or  one-half  longer  than  wide.  Apical 
end  somewhat  truncated,  anterior  extremity  more  uniformly 
rounded.  Sides  gently  convex.  Valves  very  moderately  convex 
in  the  central  part  and  flattened  near  the  margins.  Beaks  not 
prominent.    Color,  light  brown  or  yellowish  brown. 

Concentric  striae  very  fine  near  the  beaks,  and,  therefore,  in 
the  younger  stages  of  growth  but  becoming  coarser  and  more 
distant  and  somewhat  undulating  toward  the  anterior  end  and 
lateral  margins. 

There  is  no  described  species  from  Subcarboniferous  rocks 
having  the  general  forna  of  this  one,  and  it  would  not  throw 
any  light  upon  it,  to  compare  it  with  subovate  or  subelliptical 
forms  from  Silurian  or  Devonian  rocks. 

Found  in  the  Keokuk  Group,  at  Crawfordsville,  Indiana,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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Family  DISCINIDiB. 

DI8CINA  ILLINOI8EN8IB,    n.  Sp. 

Plate   VII,   Fig.   2,   dorsal   view;   Fig,  3,   interior  of  ventral 

valve;  Fig,  4,  dorsal   valve  ol  another  specimen;  Fig. 

5,  interior  of  dorsal  valve  of  another  specimen. 

Shell  large,  subcircular  in  mar^nal  outline,  or  slightly  oval, 
longitudinally;  height  nearly  or  quite  equal  to  one-half  the 
diameter.  Apex  prominent,  acute,  and  situated  centrally  or 
slightly  posterior  to  the  central  part  of  the  shell,  and  moder- 
ately incurved.  The  sides  slope  rapidly  from  the  apex  for  one- 
third  the  height  of  the  shell  and  then  more  and  more  gently 
to  the  margin,  though,  on  the  anterior  side  the  shell  is  more 
compressed  toward  the  margin  than  it  is  on  the  posterior  part. 

Surface  marked  by  irregular  radiating  lines  or  etriations,  and 
by  strong  concentric  elevated  lines.  The  striae  and  elevated 
concentric  lines  become  more  and  more  conspicuous  toward  the 
margin.  The  lower  valve  shows  a  depression  on  the  side  of  the 
foramen,  but  our  specimen,  as  shown  by  figure  3,  is  somewhat 
broken  and  pressed  out  of  shape.  The  concentric  lines  are 
strongly  impressed  upon  it. 

The  two  specimens  shown  by  figures  2  and  3  are  from  the 
Coal  Measures,  in  Knox  county,  Illinois,  and  the  two  specimens 
shown  by  figures  4  and  5  are  from  Peona  county,  Illinois.  We 
refer  them  all  to  the  same  species,  though  we  look  upon  figure 
2  as  the  best  preserved  and  most  typical.  They  are  all  in  the 
collection  of  Wm.  F.  E.  Gurley.  Figure  5  shows  the  interior  of 
the  upper  valve  and  where  the  shell  is  abraded  the  concentric 
lines  are  strongly  marked  in  the  stone. 

This  species  is  so  far  removed  from  Discina  nitida,  that  no 
one  would  be  enlightened  by  making  a  comparison  with  it.  It 
is  more  nearly  related  to  Discina  convexa,  described  from  the 
Upper  Coal  Measures,  in  the  valley   of  the  Verdigras  river,  in 
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Kansas,  aud  not  uncommon  at  Kansas  City,  Missouri.  In  D. 
convexa  there  is  a  shallow  depression  directly  under  the  beak, 
on  the  posterior  side,  which  is  not  manifest  in  this  species.  In 
D,  convexa  the  beak  is  more  obtuse,  less  incurved,  and  situated 
nearer  the  posterior  mar^n,  than  it  is  in  this  species.  The 
radiating  lines  that  ornament  the  dorsal  valve  in  this  species 
have  not  been  noticed  in  D.  convexa,  beside  this  species  seems 
to  be  the  smaller  of  the  two. 


DISCINA  MUNDA,  U.  sp. 

Plate  VI,  Fig,    0,  dorsal  view;  Fig.  7,  lateral  view  of  the  same 

valve. 

Shell  medium  size,  elliptical,  height  less  than  one-third  the 
lenertih.  Dorsal  valve  most  convex  anterior  to  the  beak  and 
near  the  posterior  third  of  the  shell,  from  which  part  it  slopes 
regularly  to  the  lateral  and  anterior  margins.  Beak  acute  and 
situated  almost  directly  above  the  posterior  margin  of  the 
shell.  The  shell  is  concave  from  the  point  of  the  beak  to  the 
posterior  margin. 

Surface  jet  black  and  marked  by  fine  concentric  lines  only 
just  visible  to  the  unaided  eye. 

We  know  of  no  species  with  which  it  is  necessary  to  com- 
pare this  one. 

Found  in  the  Upper  Coal  Measures  at  Kansas  City,  Missouri, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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ORDER  ARTHROPOMATA. 
Family  RHTNCHOSTELLIDiE:. 

EATONIA  COULTERI,    n.  Sp. 

Plate  VII,  Fig.  8.  ventral  view;  Fig.  9,   dorsal   view;  Fig.  10, 

cardinal  view;  Fig.  11,  front  view. 

Shell  medium  size,  long:itudinally  ovoid,  fully  as  wide  as  long 
and  two-thirds  as  thick,  gradually  expanding  from  the  beaks, 
at  first,  then  more  rapidly,  and  finally  broadly  rounded  at  the 
sides;  truncated  at  the  anterior  end.  Surface  marked  by  fine, 
radiating,  bifurcating  strife. 

Ventral  valve  conyex  from  the  middle  toward  the  beak,  flat- 
tened toward  the  antero-lateral  margins  and  then  abruptly  in- 
flected at  right  angles;  extended  in  a  broad,  shallow,  undefined, 
mesial  depression  toward  the  front,  where  it  is  also  abruptly 
inflected  at  right  angles.  Beak  elevated  and  perforated.  Dorsal 
valve  convex  in  the  middle  part  and  sloping  in  all  directions, 
most  rapidly  laterally  and  toward  the  antero-lateral  margins. 
The  central  part  slopes  least  toward  the  anterior  margin,  and 
appears  a«  an  undefined,  elevated,  rounded,  mesial  fold,  abruptly 
inflected  at  the  front.  Beak  incurved.  Margins  of  the  valves 
denticulated. 

This  cannot  be  mistaken  for  any  other  defined  species. 

The  specific  name  is  given  in  honor  of  Frof.  John  M.  Coul- 
ter, President  of  Lake  Forrest  University. 

Found  in  the  Oriskany  Group  in  Jackson  County,  Illinois, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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CLASS  PTEROPODA. 
Family  CONULASIIDiB. 

CONULARIA   BLAIRI,  H.   Sp. 

Plate  Vn,  Fig,  14,  part  of  the  surface  of  the  upper  part  of  the 

shell;  Fig,  7;T,  a  specimen  showing  a  portion  oi  the 

inside  of  a  shell,  the  elevated  ridge  shows 

the  depi-ession  of  the  angles. 

Shell  very  large,  pyramidal.  Angles  at  the  four  corners 
deeply  furrowed.  Lateral  surfaces  marked  with  a  longitudinal, 
mesial  line,  without  any  furrow.  Surface  ornamented  with 
transverse,  smooth  furrows,  that  are  separated  by  low,  sharp, 
crenate,  transverse  costip;  in  passing  across  the  sides,  these 
curve  forward  toward  the  aperture,  and  sometimes  the  costa? 
alternate  at  the  mesial  line,  at  other  times  they  cross  it  with 
slight  interruption.  There  ai*e  from  twenty-one  to  twenty-four 
costa?,  in  a  distance  equal  to  the  width  of  a  side.  The  costa> 
curve  forward  toward  the  aperture,  in  crossing  the  furrows,  at 
the  four,  corners.  There  are  about  eight  crenulations,  on 
the  costffi  in  one-eighth  of  an  inch,  and  about  sixteen  fur- 
rows in  an  inch,  or  about  four  crenulations  in  a  distance  equal 
to  the  width  of  a  furrow,  toward  the  apex;  but  nearer  to  the 
aperture  there  are  six  crenulations  in  a  distance  equal  to  the 
width  of  a  furrow. 

One  side  of  a  specimen,  three  and  one-fourth  inches  long,  has 
a  diameter,  at  one  end,  of  five-eights  of  an  inch,  and  a  diameter 
at  the  other  end  of  one  and  six-eighths  inches. 

This  is  a  large  species  and  when  compared  with  C,  gratiosa, 
it  will  be  noticed  that  the  sides  are  less  convex,  the  angles  at 
the  four  corners  deeper,  and  the  furrows  only  half  as  wide. 

-^10  (J. 
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Found  bj  R.  A.  Blair,  in  whose  honor  the  specific  name  is  pro- 
posed, in  the  Chouteau  limestone,  at  Sedalia,  Missouri,  and  now 
in  the  collection  of  S.  A.  Miller. 

CONULARIA    GRATIOBA,    U.    Sp. 

Plate  VIII,  Fig.  1,  showing  two  sides  of  a  slightly  compressed 

specimen. 

Shell  very  large,  rather  rapidly  expanding,  from  the  apex, 
pyramidal  and  having  subequal,  lateral  surfaces,  which  are 
slightly  convex.  Angles  at  the  four  comers  moderately  fur- 
rowed. Lateral  surfaces  marked  with  a  longitudinal,  mesial 
line,  without  any  furrow.  Surface  ornamented  with  transverse, 
wide,  smooth  furrows,  that  are  separated  by  sharp,  prominent, 
crenate,  transverse  costtB;  in  parsing  across  the  sides,  these 
curve  forward  toward  the  aperture,  and  sometimes  the  costce 
alternate  in  the  middle,  and,  at  other  times,  cross  the  mesial 
line  almost  without  interruption.  There  are  from  ten  to  thir- 
teen costflB  in  a  distance  equal  to  the  width  of  a  side.  The 
eostse  are  abruptly  curved  toward  the  aperture,  in  the  furrows, 
at  the  four  corners. 

Our  specimen  is  somewhat  compressed,  the  four  sides  are 
quite  well  preserved  and  seem  to  be  nearly  complete  at  the 
larger  end ;  it  has  a  length  of  five  inches,  though  one  or  two 
inches  are  broken  away  from  the  apical  end. 

This  is  a  large  and  beautiful  species,  and  will  be  distinguished 
by  the  convex  sides,  distant,  crenulated,  transverse  costse  and 
wide,  smooth  furrows. 

Found  in  the  St.  Louis  Group,  at  Sperc:en  Hill,  Indiana,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

CONUJLAUIA    SPEBGENENSIS,    U.  Sp. 

Plate  Vllly  Fig,  2,  view  of  a  specimen,  with  both  ends  destroyed. 

Shell  very  large,  long,  slowly  expanding,  at  least,  toward  the 
larger  end;  subconical,  and  having,  so  far  as  can  be  observed, 
equal  lateral  surfaces.  Angles  at  the  four  corners  indicated  by 
a  slight,  poorly  defined  furrow.  Lateral  surfaces  marked  with 
a  longitudinal,  mesial  line,  without  any  furrow.  SurfS/Ce  orna- 
mented with  numerous,  very  small,  closely  crowded,  transverse 
striaj  of  very  nearly  the  same  size,  on  all  parts  of  the  shell. 
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The  striae  do  not  arch  forward,  in  crossing  the  sides,  as  is  usual 
in  this  genus,  and  they  are  not  much  interrupted  in  crossing 
the  obscure  comers  or  the  mesial  lines  on  the  sides,  indeed,  it 
is  not  ea43y  to  determine  from  our  specimen  which  is  the  for- 
ward end  of  it.  The  narrow  furrows  are  crossed  by  fine  lines  or 
bars  and  the  striie  are  minutely  crenate.  There  are  about  fifty 
transverse  striae  in  an  inch  in  length. 

Our  specimen  is  more  or  less  preserved,  for  five  inches  in 
length,  but  both  ends  are  broken  away  so  that  no  correct  idea 
can  be  formed  of  the  true  length  of  the  shell. 

It  is  distinguished  by  its  great  length,  rounded  form,  and 
surface  ornamentation. 

Found  in  the  St.  Louis  Group,  at  Spergen  Hill,  Indiana,  and 
now  in  the  collection  of  Wm.  h\  E.  Gurley. 
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CLASS  CRUSTACEA. 

ORDER  TRILOBITA. 

Family  ILJiTFiNTDJE, 

ILLJENUS  DANIEL8I,  n.  sp. 

Plate  VII,  Fig,  5,  dorsal  view  of  a  maguesian  limeatone  cast ; 

Fig.  4y  anterior  view  oi  same  specimen'. 
Fig.  5,  pygidium  oi  same. 

Species,  judging  from  our  specimen,  below  medium  size.  Head 
short  and  much  inroUed,  length  from  the  neck  furrow  to  the 
anterior  part,  between  the  eyes,  less  than  one-third  the  width. 
The  head  is  abruptly  bent  inward  from  a  line  connecting  the 
anterior  part  of  the  eyes.  Glabella  depressed  convex,  between 
the  eyes,  on  top  and  re-curved  in  front.  Dorsal  furrows,  extend 
in  almost  p^arallel  lines  from  the  posterior  part  of  the  shield,  to 
a  shallow  pit  on  the  inner  side  of  the  anterior  central  part  of 
each  eye.  E^'^es  large,  distant,  prominent  and  situated  close  to 
the  posterior  margin  of  the  head.  Palpebral  lobe  rounded. 
Facial  suture  extends  from  a  point  in  the  occipital  furrow,  be- 
hind the  middle  of  the  eye,  inward  to  the  posterior  portion  of 
the  palpebral  lobe,  where  it  makes  a  rather  sharp  angle  and 
then  gently  curves  to  the  anterior  part  of  the  eye,  then  bends 
almost  at  right  angles  and  then  curves  to  the  anterior  margin, 
slie:htly  within  the  line  of  the  eye.  Cheeks  small,  abruptly  bent 
down  and  backward  so  as  to  extend,  laterally,  only  a  little  be- 
yond the  outer  lines  of  the  eyes. 

Thoracic  segments  ten,  narrow;  axis  broad,  depressed  convex, 
full  half  the  width  of  the  animal,  and  a  little  wider  at  the  an- 
terior than  at  the  posterior  segment.  On  each  side  of  the  axis 
there  is  a  flat  space,  about  one-fourth  the  width  of  the  lateral 
lobes,  and  then  the  pleurce  are  bent  gently  backward. 


11 

Pygidium  quite  short,  and,  in  outline,  much  like  a  double 
convex  lens.    It  is  not  trilobate. 

It  is  unnecessary  to  compare  it  with  any  other  described 
species,  for  the  purpose  of  distinguishing  it. 

Found  in  the  Niagara  Group,  at  Bonfield.  near  Kankakee,  Illi- 
nois, and  now  in  the  collection  of  Wm.  F.  E.  Gurley.  The  specific 
name  is  in  honor  of  L.  E.  Daniels,  of  Mazon,  Illinois,  an  active 
collector,  who  discovered  the  species. 
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Famly  LICHIDiB. 

LICHAS  HANOYERENSIS,  D.    Bp. 

Plate  VIII,  Fig,  0,   front  view  of  bead;  Fig.  7,  dorsal  view  of 

bead  witbout  cbeeks. 

Glabella  divided  into  three  lobes  by  straipcht,  longitudinal 
lines.  The  middle  lobe  is  exeeedinp^ly  hipjh  and  quite  evenly 
convex,  from  its  posterior  extension  to  the  anterior  border.  It 
is  like  a  cylinder  bent  in  the  form  of  two-thirds  of  a  circle  and 
covered  with  large  and  small  tubercles.  The  lateral  lobes  are 
quite  small  and  look  like  little  auricles  on  the  side  of  the  cen- 
tral lobe.  The  anterior  border  of  the  head  is  in  the  form  of  a 
very  small  rounded  rim,  depressed  at  the  lines  dividing  the 
glabella.  A  broad,  rounded,  transverse  depression  separates 
the  central  lobe  of  the  glabella  from  the  neck  furrow,  and  upon 
each  side,  behind  the  lateral  lobes  of  the  glabella  a  transverse, 
elliptical  swelling  extends  to  the  inner  side  of  the  visual  organs. 
Movable  cheeks  not  preserved. 

This  species  resembles  L.  palmata  or  L,  scabra,  figured  by 
Barrande,  more  than  any  of  the  described  American  species. 

Found  in  the  Niagara  Group  at  Hanover,  Indiana,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 


LICHAS  BYRNESANUS,  n.  sp. 

Plate  VIII,  Fig,  8,  front  view  of  bead;  Fig.   9,  dorsal   view  of 

tbe  bead  witbout  tbe  cbeeks. 

The  glabella  is  covered  with  tubercles  and  divided  into  three 
lobes  by  slightly  diversjlng  lines  on  the  dorsal  side,  but  parallel 
lines  in  the  front.  The  middle  lobe  is  extended  longitudinally 
into  an  obtuse  point  in  front,  far  be^'oud  the  lateral  lobes. 
The  dorsal  side  is  straight  and  convex  longitudinally;  the  front 
is  high,  convex  and  very  gently  rounded,  from  the  obtuse  point, 
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back  to  the  anterior  border.  The  lateral  lobes  are  somewhat 
reniform,  wider  than  the  central  lobe,  but  much  shorter.  The 
anterior  border  of  the  head  is  in  the  form  of  a  very  small 
rounded  rim,  depressed  at  the  lines  dividing  the  glabella  into 
three  lobes.  There  is  a  rather  deep,  transverse  sulcus  at  the 
posterior  part  of  the  three  lobes  of  the  glabella,  behind  which, 
posterior  to  the  central  lobe,  there  is  a  flattened  or  slightly 
concave  area  in  front  of  the  neck  furrow  and  behind  the  lateral 
lobes  of  the  glabella,  there  is  a  transverse  elevation  produced 
into  a  conical  elevation,  laterally,  beyond  the  lateral  lobes  and 
which  extends  to  the  visual  organs.  Movable  cheeks  not  pre- 
served. 

Found  in  the  Niagara  Group  a  few  miles  back  of  Madison, 
Indiana,  and  now  in  the  collection  of  S.  A.  Miller.  The  specific 
name  is  in  remembrance  of  the  late  distinguished  naturalist, 
Dr.  R.  M.  Byrnes. 
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Family  CEBAURIDiB. 

CERAURUS  MIL.LERANUS,  n.  Bp. 

Plate  VIII,  Fig,  10,  a  fine  specimen. 

General  outline  of  the  entire  body  exclusive  of  spines  subovate, 
but  abruptly  narrowed  at  the  pygidium;  surface  tubercular. 
Head  exclusive  of  the  spines,  subelliptical,  width  nearly  three 
times  as  ^reat  as  the  length.  Neck  furrow  stronglj'  marked. 
Glabella  gentlj'  convex  dorsally,  narrower  at  the  base  than  the 
width  of  the  cheeks,  but  at  the  anterior  third  about  as  wide  as 
the  posterior  part  of  the  cheeks;  more  convex  in  front  and 
abruptly  bent  down  to  the  margin.  There  are  three  short  lat- 
eral furrows  exclusive  of  the  neck  furrow,  dorsal  furrow  sharp, 
lateral  lobes  convex;  forehead  lobe  short.  The  eyes  are  placed 
about  the  center  of  the  cheeks,  but  most  distant  from  the  dorsal 
furrow.  They  are  small,  prominent,  cclobose  and  smooth,  or 
minutely  facetted.  The  facial  sutures  anterior  to  the  eyes  make 
a  sigmoidal  curve  to  the  margin,  in  front  of  the  eyes,  and  pos- 
teriorly they  curve  a  little  backward  and  cut  the  margin  about 
even  with  the  neck  furrow  continued,  cheeks  bear  a  short  thick 
posterior  spine-. 

Thorax  has  ten  segments.  Axis  moderately  convex  and  nearly 
as  wide  as  tl"  i  lateral  lobes ;  a  little  wider  at  the  anterior  than 
at  the  posterior  segment.  The  lateral  lobes  are  flattened  on 
each  side  of  the  dorsal  furrow  for  one-third  or  one-half  the  width 
and  then  the  pleura)  curve  backward  and  taper  to  a  point.  A 
line  of  mammillary  tubercles  on  each  lateral  lobe  indicates  the 
point  at  which  the  pleune  commence  to  curve  backward. 

Pygidium  very  short  and  much  narrower  than  the  body  and 
bearing  two  short  thick  spines,  that  curve  toward  each  so  that 
the  points  are  closer  than  the  bases. 

This  species  is  distinguished  from  C,  pleurexantbemus  by  hav- 
ing proportionally  a  shorter  head,  shorter  and   thicker  cheek 
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spines,  wider  forehead  lobe  of  the  pjlabella,  wider  and  less  convex 
thoracic  axis  and  shorter  and  thicker  spines  to  the  pvgidium 
which  curve  toward  each  other  instead  of  spreading.  This 
species  has  been,  generally,  confounded  with  C.  pleurexanthemuSy 
but  a  comparison  of  numtTous  fragments  as  well  as  entire  spec- 
imens has  shown  the  above  mentioned  variations  to  be  constant. 
It  was  first  pointed  out  as  a  distinct  species,  from  an  examina- 
tion of  the  specimen  illustrated,  about  twenty  years  ago,  by 
Dr.  C.  A.  Miller,  now  deceased,  in  whose  memory  we  now  dedi- 
cate the  species. 

Found  in  the  Hudson  River  Group,  at  Cincinnati,  and  now  in 
the  collection  of  Wm.  F.  E.  Gurley. 
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PLATE  I. 


Pagv. 

HBLOMITEB  INDIAMBM8I8.  O.  SP 5 

Fifi:.  1.    Apical  view. 

Olioopobub  blaibi,  n.  sp ^ 6 

Fiff.  2.    Upper  part  of  a  somowiiat  oruBhed  example. 

¥\e  6.    A  Rmallor  epeoimen  showing  part  of  ambulaoral  poreB. 

Olioopobub  bblluluh.  n.  bd 7 

Fig.  3.    Part  of  the  upper  half  of  a  cruBbed  Bpecimen. 

Olioopobub  bulcatus.  n.  sp 8 

Fig.  4.    Basal  view. 
F\g.  5.    Apical  view. 
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PLATE  II. 


PAOB. 
ACTISOCBIMUS  0IB80MI,  D.  SP 10 

Fig.  1.    Do»al.  or  opposite  view  from  the  azyffous  side. 

I 

ACTINOCBINUS  EBRATICUS.  n.  SP 14 

Fii;.  2.    View  opposite  the  azy^ous  side. 
FIr.  3.    Azyf?ou8  view. 

ACTINOCBINUS  ABBOBUS.  D.  SP 15 

Piff.  4.    Side  view  of  a  somewhat  flattened  oalyz. 

ACTIKOCBIKUS  PLAQOSUS,  IL  Sp 16 

Fiff.  5.    Azyifous  view  of  caiyz. 

Fiff.  6.    A  crushed  specimen  showing  the  arms. 

m 

Olioopobus  blaibi,  n.  sp .' 6 

Fifi:.  7.   The  middle  part  of  a  rather  larsre  and  flattened  specimen. 
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PLATE    III. 


PAOB. 

EbBTMOOBINUS  LY0NANU8.  D.  8p 17 

'Fig.  ].    Biisal  view  of  a  specimen  showioB  arme  expanded  on  the  Burfaoe  of  a  rook.  ^ 

Gtathoobimus  andbbsoni,  n.  sp 90 

Fiff.  2.    Symmetrical  side. 
Fig.  3.    Azygous  side. 

13AT0CBINUS  LYONANUS.  D.  SP 18 

Fig.  4.    View  opposite  the  azysous  side. 
Fig.  5.    Basal  view. 

Babyobinus  fobmosus.  n.  ep 83 

Fig.  6.    Azygous  view  of  calyx,  arms  and  column. 

Ctathoobinus  tumidulus,  n.  up 31 

Fig.  7.    View  opposite  the  azygou.s  side  showing  portion  of  arms. 

ZbACBINUS  BELLUIiUS,  U.  Sp 34 

Fig.  8.    View  of  oalyx  and  arms,  azygous  side  on  the  left. 

i'AIiABOCBIMUS  TBIJUGI8.  n.  Sp 45 

Fig.    9.    Basal  view. 

Fig.  10.    Summit  view. 

Fig.  11.    View  opposite  the  azygous  side. 
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PLATE  IV. 


Page, 
fobbebocrinus  ptbifobmib.  d.  sp 47 

Fig.  I.    Yiow  of  AQ  almost  entire  speoimeiL 

EUCALYPTOCBINUS  WOBTHENI.  D.  SP 53 

Fig.  2.    1  ateral  view  of  calyx,  arms  and  portion  of  the  column. 

TaXOCBINUS  CBAWFOBDBVIIiliENSIB,  U.  SP 49 

Fig.  3.    Lateral  view  of  calyx,  arms  and  portion  of  the  column. 

GoniabteboidOobinub  lyonanus.  n.  sp &5 

Fig.  4.    View  of  the  vault  and  lateral  prolongations. 

On YCHOOKiNus  PARVUS,  n.  sp Bi 

Fig.  5.    Azygous  8i(ie  view  of  calyx,  arms  and  portion  of  column. 

Zeacbinus  obebus.  n.  sp 36  ' 

Fig.  6.    Side  view  showing  the  ray  opposite  the  nzygous  area,  on  the  right. 
Fig.  7.    Azygous  view. 
Fig.  8.    Basal  view. 

SOAPHIOCBINUS  MABTINEN8I8.  n.  SP S8c 

Fig.  9.    View  showing  calyx,  part  of  the  arms  and  part  of  the  column. 


PLATE  V. 

Paob. 

Batocbinus  altiusculus.  n.  sp 20 

Fiff.  1,    Side  view,  hzyfirous  area  on  the  right. 

Fig.  2.    Azygous  view. 

Fig.  3.    Summit  view  of  same  speolmen,  part  of  the  top  being  broken  away. 

Batocbinus  aspbatilis,  n.  sp , 21 

Fig.  4.    Azygous  view. 
Fig.  5.    Lateral  view. 
Fig.  6   Summit  view. 

Batogbinus  scyphub.  n.  sp S9 

Fig.  7.    Azygouswiew. 
Fig.  8.    Lateral  view. 
Fig.  9.    Summit  view. 

Batocbinus  LAKTus.  n.  sp  ...  24 

Fig.  10.    View  opposite  thy  azygous  area. 

Fig.  11.    View  of  azygous  aide. 

Fig.  12.    View  of  summit  of  saine  specimen. 

Batocbinus  aquabilis.  n.  sp 25 

Fig.  13.    Azygous  view.  ' 

Fig.  14.    View  of  opposite  side. 

Fig.  15.    Summiiof  same  specimen.  / 

Ul«OOBIKU8  blaibi.  n.  sp 67 

Fig.  16.    View  of  azygous  side. 

Fig.  17.    Basal  view. 

Fig.  18.    View  opposite  Ihe  azygous  side. 
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Paoi. 

BtBOTOOBXNUS  VBKUBTU8,  n.  BP rr^ 3fi6 

Flir.  1 .    Side  aod  b^sal  view  of  the  oal^x . 

Htdbbiowoobivus  sanctzludotioi,  Wortlien » . . . .    40 

Fiff.  2.    View  of  the  type  specimen. 

ZBACBIVUS  KITIDUS.  n.  sp 8S 

Fig.  8.    Azyirous  Vi^. 

Flir.  4.    View  opposite  azyirous  side. 

SCAPRIOCBINUB  ABB08U8.  D.  Sp '. \ 89 

Fiir.  ^.    Tlew  of  az7gou9  side  of  oalyx  and  arms. 

ULOCBDinB  OCOIDBNTALIB.  H.  SP 58 

Fiir-  6.    View  of  the  basal  plates,  part  of  two  being  broken  away. 
FIff.  7.    Interior  view  of  the  same  specimen. 
Fig.  8.    A  subradial  plate. 

ABSIOCBINUS  ANOULATU8.  H.  sp 5^ 

Fig.  9.    View  of  calyx,  part  of  an  arm,  and  three  azygous  plates.    The  Bpeotmen  is 
somewhat  depressed.       ' 

Oyathocbinus  sign atub.  n.  sp 82 

FifiT.  10.    Side  view  of  calyx  and  part  of  the  arms. 

HtDBEIONOCBINUS  8UB8INUATUS.  n.  SP 40 

Fig.  11.    Azygous  vieV  of  calyx. 

Fig.  12.    Basal  v'ew  of  the  same  specimen. 

Fig.  13.    Azygous  side  view  of  another  specimen  preserving  part  of  the  spinous 

.    second  radial s. 
Fig.  14.    Basal  view  of  the  same  specimen. 

Hydreionocrinus  dodulifebus.  n.  sp '. .T 41 

Fig.  15.    View  opposite  the  azygous  area. 
Fig.  16.    Azygous  view. 

Fig.  17.    Basal  view  of  the  same  specimen  showing  the  protruding  part  of  the  second 
radials. 

Hydreionocrisus  crassidiscus,  n.  sp 43 

Fig.  18.    Basal  view. 

Fiti.  19.    Azygous  side  of  caiyx. 

Hydreionocrinus  GRA.NULIFEBUS.  n  sp  44 

Fi»?.  20.    Azygous  side  view  of  calyx  and  one  second  radial. 
Fig.  21.Basal  view  of  the  same  specimen. 

EUPACHYCRINUS  PARV US.  D.  Sp (HI 

Fig.  22.    Basal  view. 

Fig.  23.     Azygous  side  view. 

Nuci.eocbinus  obebnbi,  n.  sp (i2 

Fig.  24.    Side  view. 
Fig.  25.    Basal  view. 

Nucleocbinus  venustus,  n.  sp 61 

Figs.  26,  28  and  30.    Side  views. 
Fig.  27.    Summit  vicv?. 
Fig.  2*.^     Bu^al  view. 

OBANATOCRINUS  SPH.r.ROIDALIS.  n.  pp «)."» 

Fig.  31.    Summit  view. 

Fig.  32.    Ba.sa1  view . 

Fig.  S3.    Lateral  view— (The  artist  has  overlooked  the  interradial  sutures). 

•Oranatocrinus  winslowi,  n.  sp .' G6 

Fig.  31.    Side  view. 
Fig.  35.    Basal  view. 
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PLATE  VII. 


LlNOUI«A  INDIAMEHBZB.  n.  SP M 

"Fig,  1.   Ventral  valve. 

DI8CINA  CLLXNOZSBMSZS.  O.  8P 19 

Fiff.  2.  Donal  view. 

Fig,  S.  Interior  of  ventral  valve. 

Fiir.  4.  Dorsal  valve  of  another  0peoimen« 

Fiff.  5.  Interior  of  a  dorsal  valve  of  another  epecimen. 

DiBOZMA  MUNDA,  n.  BP 71 

Fiff.   6.   Dorsal  view. 

Fig.  7.   Lateral  view  of  the  same  valve. 

Eatonza  couiiTBBz.  n.  sp 78 

Fig.   8.   Ventral  view. 
Fiff.   9.   Dorsal  view. 
FiR.  It.   Cardinal  view. 
Fig.  11.   Front  view. 

MZCHHilNIA  BBAMKSBZ.  n.  SP 68 

Fig.  12.    Side  view. 
Fig.  13.    Summit  view. 

jCONULABIA  BLAIBZ.  n.  SP   73 

Fig.  14.    Portion  of  surfaoe  of  upper  part  of  shell. 

Fig.  15.    A  specimen  showing  a  portion  of  the  inside  of  a  shell. 

Blaibocbinus  spinosulus.  n.  sp ?8 

Fig.  16.    Azygous  view. 

Fig.  17.    Opposite  view  of  same  specimen. 

Fig.  18.    8ummit  view. 

CAMPOPHYIXUM  KANSA8BM8IS.  n.  Sp 67 

Fig's.  19  and  80.    Calyces. 

Fig's.  21  and  22.    Lateral  views  of  same  specimens. 
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SUBKINGDOM   ECHINODERMATA. 


CLASS  CRINOIDEA. 

ORDER   PAL^OCRINOIDEA. 

FAMILY   MELOCRINID^. 

DOLATOOBINUS  MAGNIFIOUS,   n.   sp. 

Plate  i,  JFig.  i,  basal  view  of  the  calyx,  injured  in   the   middle 

part;  Fig,  2,  view  of  the  vault,  part  of  which  is  broken 

away  and  the   sutures    between  the  plates  only 

partly   preserved;  Fig.  5,  lateral  view, 

with  the  six-armed  ray  in  front  and 

showing  height  of  vault 

Calyx  very  large  sab-hemispheroidal,  broadly  lobed  in  the  radial 
fields  and  slightly  concave  below.  The  radial  field  opposite  the 
azygons  side  is  much  larger,  more  prominent  and  more  broadly 
lobed  than  either  of  the  others.  The  diameter  of  the  specimen 
illustrated  is  two  and  six-tenths  inches  and  height  one  and  two- 
tenths  inchea  The  dome  is  only  moderately  convex,  the  radial 
areas  being  raised  and  the  interradial  areas  depressed.  Surface  of 
the  plates  of  the  calyx  sculptured,  the  larger  ones  bearing  a  cen- 
tral node.  The  radiating  ridges  do  not  connect  from  one  plate  to 
another,  as  is  usual  in  the  ornamentation  of  crinoids,  but  a  radi- 
ating ridge  may  be  directed  toward  the  suture  between  two  adjoin- 
ing plates,  instead  of  joining  an  end  to  that  of  a  similar  ridge  on 
a  contiguous  plate;  and  there  are  shorter  and  longer  ridges  and 
nodes  on  the  plates.  The  plates  of  a  -kind,  however,  are  orna- 
mented alike  and  on  the  whole  the  ornamentation  is  very  pleasing. 

The  column,  in  our  specimen,  is  broken  off  by  an  irregular  fract- 
ure and  part  of  the  radial  plates  are  injured.  Enough  is  preserved, 
however,  to  show  that  the  column  is  very  large  and  conceals  the 
basal  plates  thiat  are  deeply  sunken  in  the  interior  of  the  calyx. 
The  columnar  canal  is  slightly  pentalobate. 


Basal  plates  concealed  in  the  calyx.  First  primary  radials  prob- 
ably as  long  as  wide,  including  the  projection  up  into  the  oalyx 
to  reach  the  basal  plates,  but  one-half  wider  than  high  as  exposed 
around  the  columnar  cavity.  The  superior  side  of  each  is  quite 
concave,  and  the  inferior  end  is  abruptly  sunk  in  the  basal  oavity, 
so  as  to  fprm  a  funnel  around  the  upper  end  of  the  column,  as 
we  have  seen  in  specimens  of  D.  marshi  and  other  species  in  this 
genus,  but  the  depth  of  the  funnel  we  have  not  observed  in  this 
species. 

Second  primary  radials  quadrangular,  one-third  wider  than  high, 
both  the  inferior  and  superior  sides  somewhat  convex,  and  each 
bears  a  rather  large  central  tubercle.  The  superior  sides  of  these 
plates  curve  slightly  upward  and  the  inferior  sides  bend  a  little 
toward'  the  basal  depression,  so  that  the  calyx  may  be  made  to  rest 
on  the  central  tubercles  of  these  plates. 

Third  primary  radials,  in  four  of  the  rays,  pentagonal,  larger 
than  the  second  radials  and  about  one-fourth  wider  than  long.  We 
will  follow  these  four  rays  to  the  arms  and  afterward  recur  to  the 
other  ray.  On  each  of  the  upper  sloping  sides  of  these  four  third 
primary  radials  there  is  a  single,  large,  hexagonal,  secondary  radial, 
which  supports  on  each  of  its  superior  sides  two  tertiary  radials, 
the  last  of  which  supports  the  free  arms.  This  gives  us  four  arms 
to  each  of  these  four  radial  series. 

In  the  other  or  fifth  ray,  which  is  opposite  the  azygous  area, 
the  third  primary  radial  is  broadly  truncated  above,  hexagonal, 
twice  as  wide  as  high,  and  supports,  upon  its  upper  face,  a  series 
of  three  intersecoiidary  and  intertertiary  plates,  and  upon  each  of 
its  superior  lateral  sides  a  single  large  secondary  radial,  one  of 
which  is  hexagonal  and  the  other  heptagonal.  Each  secondary 
radial  bears  upon  its  inner  superior  sloping  side  a  series  of  three 
tertiary  radials,  the  last  one  of  which  bears  a  free  arm,  and  upon 
its  outer  superior  sloping  side  a  single,  large,  tertiary  radial,  which, 
in  turn,  supports  upon  each  of  its  two  upper  sloping  sides  two 
radials.  of  the  fourth  or  quarter  nary  series,  the  last  of  whidi  .sup- 
-port  free  arms.  This  structure  gives  to  this  ray  six  arms.  The 
first  interspcondary  radial  in  this  series  is  a  large,  quadrangular 
plate^  having  neaily  equal  sides;  it  is  followed  by  an  hexagonal 
plate  abutting  its  two  undersloping  sides  upon  the  secondary  radials 
and  two  upper  sloping  sides  upon  the  tertiary  radials  and  sup- 
porting upon  the  upper  truncated  face  a  somewhat  smaller  pentag- 


onal  plato,  that  abuts  its  superior  sloping  sides  against  the  adja- 
cent tertiary  radials,  that  support  the  free  arms.  The  six  plates 
that  support  the  six  free  arms  in  this  radial  series  abut  against 
each  other  without  any  intervening  plates. 

There  are,  as  shown  above,  twenty-two  arms,  in  this  species, 
which  are  more  than  have  been  found  in  any  species  heretofore 
described.  If,  however,  the  ray  containing  six  arms  and  thi-e^  in- 
terradial  plates  is  abnormal  the  species  would  have  twenty  arnis 
and  still  be  so  different  from  any  species  heretofore  described  that 
no  comparison  with  any  of  them  would  serve  any  purpose  in  dis- 
tinguishing it  There  is  nothing  to  indicate  that  this  six-armed 
radial  series  may  be  abnormal  and  we  believe  it  is  iu  the  normal 
condition  of  the  species. 

The  first  interradials  are  the  larger  plates  of  the  calyx  as  ex- 
posed on  the  surface,  and  larger,  in  fact,  than  any  of  the  other 
plates,  unless  the  first  primary  radials,  including  that  part  which 
forms  the  funnel  in  the  columnar  cavity  should  prove  to  have  as 
great  or  greater  size.  The  one  opposite  the  six-armed  Series  or 
first  azygous  interradial  is  the  larger  one  and  has  eleven  sides;  an 
approximate  one  is  the  smaller  and  has  nine  sides;  the  other  thr^ 
have  ten  sides  each.  The  first  interradial  is  followed  by  a  single 
plate  that  extends  nearly  to  the  top  of  the  calyx,  and  which,  in 
turn,  is  followed  by  one  or  two  small  plates  that  separate  the  arms 
and  connect  with  the  plates  of  the  vault,  except  in  the  azygous 
area,  where  three  plates  separate  the  arms  and  connect  with  the 
plates  of  the  vault.  The  sutures  between  the  plates  in  the  upper 
part  of  some  of  the  interradial  areas  are  not  distinct  in  our  speci- 
men, and  for  that  reason  are  not  shown  in  the  illustration. 

The  dome  or  vault,  as  may  be  seen  in  the  illustriation,  has  part 
of  the  plates  broken  away  on  the  azygous  side  and  some  of  the 
sutures  are  anchylosed  or  obscure.  It  is,  however,  6oVered  with 
large,  polygonal  plates  of  very  unequal  size.  It  is  most  convex 
toward  the  six-armed  series  opposite  the  azygous  side  and  most 
siniiate  or  depressed  at  the  azygous  interradius.  No  pores  or  pas- 
sages through  the  vault  between  the  arms  have  been  fouhd  in  our 
specimen. 

The  specimen  from  which  the  foregoing  description  is  drawn  is 
the  largest  known  Dolatocrinus.  It  was  found  in  the  Hamilton 
Group,  at  the  Falls  of  the  Ohio,  and  is  now  in  the  collection  df 
Wm.  F.  E.  Gurley. 
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DOLATOOBINUS  SPINOSUS  n.  sp. 

Plaie  J,  Fig.  4^  basal  view  of  the  calyx,  without  the  surface  mark- 

inga  of  the  plates;  Fig.  5,  lateral  view,  showing  some 

of  the  spines  on  the  plates  of  the  vault, 

Oalyx  large,  Bubhemispheroidal,  broadly  lobed  in  this  radial  fields, 
and  depressed  concave  on  the  lower  side.  Apparently  no  aeygobs 
interradios.  The  diameter  of  the  specimen  illustrated  is  two  iind 
two-tenths  inches,  and  height  three-fonrths  of  an  inch,  though  ^e 
have  seen  specimens  only  about  two-thirds  as  large.  Vatilt  moderately 
convex  and  slightly  depressed  in  the  interradial  areas.  A  stroiip: 
ridge  crosses  the  primary  radials.  Column  round  and  deeply  in- 
serted in  the  calyx.  Surface  ornamentation  not  pireserved  in  any 
of  our  specimen& 

Basal  plates  sunk  deep  within  the  calyx  and  extending  intemidly 
as  high  as  the  arm  openings.  First  primary  radials  twioe  as  wide 
as  high  externally,  but  near  the  middle  of  the  {dates  they  are 
abruptly  bent,  almost  at  right  angles,  into  the  basal  cavily,  where 
they  form  a  funnel  to  the  basal  plates,  into  which  the  Column  is 
inserted,  so  that,  in  fact,  their  length  is  fully  equal  to  tbeiir  great- 
est width.    The  superior  face  is  slightly  concava 

Second  primary  radials  quadrangular  and  more  than  one-halt 
wider  than  high.  Third  primary  radials  slightly  larger  than  tiie 
second,  pentagonal,  a  little  wider  than  high,  and  supporting  upon 
each  upper  sloping  side  a  single  secondary  radial. 

Secondary  radials  nearly  as  large  as  the  third  primary  radials 
pentagonal,  and  supporting  upon  each  upper  sloping  side  a  series 
of  three  tertiary  radials,  the  last  one  of  which  bears  the  free  arms. 
The  first  tertiary  radials  are  larger' than  the  second  or  third,  The 
species  bears  twenty  arms. 

The  first  interradials,  in  each  area,  are  elongated  eleven  sided 
plates  and  larger  than  any  of  the  other  plates  in  the  body.  Each 
one  is  followed  by  an  hexagonal  plate  that  is  as  long  or  longer  than 
wide  and  supports  three  narrow,  elongated  plates  in  the  third 
range  that  reach  as  high  as  the  base  of  the  arms.  These  are  fol- 
lowed, in  the  fourth  range,  by  three  plates  that  separate  the  arms, 
and  unite  with  the  plates  of  the  vault.  One  or  two  interseoond- 
ary  plates  (apparently  a  pair  of  them)  are  inserted  at  the  base  of 
the  arms  in  the  intersecondary  areas,  but  it  is  not  dear,  in  our 
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specimens,  that  they  unite  with  the  plates  of  the  vault.  Probably 
they  do  not,  but  as  the  sutures  are  destroyed  this  cannot  be  de- 
termined. 

The  limestone  matrix  covers  the  greater  part  of  the  vault,  in 
our  best  specimen,  so  that  but  little  can  be  said  of  it  beyond  what 
is  shown  by  the  illustration.  It  is  characterized,  h()wever,  by  a 
plate  over  each  double  radial  series  which  bears  a  very  long,  strong 
spine.  The  broken  ends  of  spines  belonging  to  other  plates  are 
preserved  in  the  matrix,  but  there  is  no  evidence  of  a  proboscis. 
The  summit  of  the  vault  is  apparently  below  the  top  of  the  matrix 
shown  in  the  illustration,  and  not  as  high  as  the  top  of  the  spines 
over  the  radial  series. 

There  have  been  described,  heietofore,  only  two  species  bear- 
ing twenty  arms — D.  lamellosus  and  Z>.  troosti — and  this  species 
is  so  far  removed   from  them  that  comparison  is  unnecessary. 

Found  in  the  Hamilton  Group,  at  Charleston,  Indiana,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

DOLATOORINUS    LA0U8,  Lyou. 

Plate  J,  Fig.  6,  side  view;  Fig.  7,  basal  view. 

Lyon  described  the  body  as  "subglobose,  truncated  below,  col- 
umnar pit  broad  and  deep;  summit  somewhat  conical,  prolonged 
by  a  proboscis:  column  round,  columnar  perforation  rather  large 
and  pentalobate."  He  said;  "The  body  is  adorned  by  a  most 
beautiful  network  of  raised  triangular  figures;  the  points  of  the 
principal  triangular  figures  rise  from,  and  terminate  at  the  center 
of  the  first  interradial  pieces;  a  subordinate  set  of  figures  terminate 
at  the  center  of  all  the  pieces  below  the  arms.  In  some  spec- 
imens the  lines  are  continuous,  in  others,  interrupted.  The  sum- 
mit pieces  are  sometimes  adorned  by  a  single  prominent  granule; 
in  other  specimens,  many  of  the  pieces  are  ornamented  by  a  num- 
ber of  granules,  arranged  in  lines  across  some  of  the  pieces  in 
nearly  parallel  rows,  or  in  a  circular  band  around  a  more  promi- 
nent central  one." 

Our  specimens  agree  with  the  above  description  and  in  compar- 
ison with  other  species  we  would  note  the  high  calyx,  with  a  slight 
constriction  below  the  arm  bases,  the  flattened  or  truncated  base, 
and  pentagonal,  funnel  shaped,  columnar  pit,  bounded  externally 

—2  a 
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by  a  raised  ridge  running  from  a  central  tubercle  on  each  first 
radial  to  another,  so  as  to  bound  the  columnar  cavity  with  a  raised 
pentagonal  figure.  We  have  illustrated  a  basal  view  to  show  this 
pentagonal  ortline,  because  Lyon's  figure  does  not  show  its  pen- 
tagonal character. 

The  basal  plates  are  deeply  sunken.  First  primary  radials  in- 
cluding the  extension  into  the  columnar  cavity  longer  than  wide; 
ornamented  with  sculptured  ridges,  which  terminate  at  a  central 
node,  at  each  angle  of  the  columnar  depression.  Second  radials 
quandrangular,  wider  than  high,  and  bearing  a  central  node.  Third 
radials  pentagonal,  wider  than  high,  and  bearing  a  central  node. 
First  secondary  radials*  as  larg(^  or  larger  than  the  third  primary 
radials.  Second  secondary  radials  much  smaller  and  of  irregular 
form  and  size.  Third  secondary  radials  still  smaller  and  of  irreg- 
ular form  and  size.  Arms,  ten,  composed  of  ovoid  flat  pieces  of 
equal  thickness. 

First  interradials  the  larger  plates  of  the  calyx,  nine-sided,  sub- 
ovate,  angularly  pointed  below  and  resting  between  the  upper  slop- 
ing sides  of  the  first  primary  radials,  tbe  upper  sloping  sides  separate 
the  first  secondary  radials  and  the  superior  side  is  truncated  for  a 
single  plate  in  the  second  range.  Second  interradials  subquadrate, 
four  pentagonal  and  one  quandrangular  and  followed  by  two  small 
plates  in  the  third  range  (in  some  areas  there  are  three)  and 
these  by  three  smaller,  elongated  plates  (sometimes  there  are  only 
two)  that  separate  the  arms  and  unite  with  the  plates  of  the  vault. 
Intersecondary  plates,  two,  similar  to  the  last  three  in  the  intei- 
radial  areas,  and  separating  the  arm  bases  and  uniting  with  the 
plates  of  the  vault.  Above  the  summit  of  the  three  inter- 
secondary plates  and  also  above  the  summit  of  the  last  two  or 
three  interradials,  two  elongated  pores  or  passages  penetrate  the 
vault  horizontally.  In  some  interradial  areas  there  are  four  of 
these  pores,  especially  where  there  are  three  plates  in  the  third 
range.  These  pores  are  conspicuous,  in  oar  specimens,  but  they 
seem  to  have  been  entirely  overlooked  by  Lyon,  for  they  are  not 
shown  in  his  illustration  or  mentioned  in  his  text.  We  have  given 
a  side  view  of  a  specimen  for  the  purpose  of  showing  the  inter- 
radials and  intersecondary  plates  and  the  pores,  because  Lyon's 
illustration  is  very  erroneous  and  defectiv^e,  in  all  these  respecta 
Found  in  the  Upper  Helderberg  Group,  at  the  Falls  of  the  Ohio, 
and  in  Clark  County,  Indiana. 
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DOLATOCRINUS  MARSHI,  LyOD. 

Plate  1,  Sig,  8,  shomng  the  abrupt  bending  oj  the    first  radials 

into  a  pentagonal  funnel  shaped  cavity. 

This  species  was  described  and  illustrated,  by  Lyon,  in  1869,  in 
the  Transactions  of  the  American  Philosophical  Society,  vol.  XIII, 
p.  461,  pi.  XXVII,  Figs,  n,  nl  and  n2.  His  description  and 
illustrations  are  very  good,  and  for  the  purpose  of  identifying  the 
species  none  other  are  necessary,  but  that  publication  is  rare  and 
but  few  western  people  ever  have  an  opportunity  to  see  it,  and, 
for  that  reason  alone,  we  are  justified  in  redescribing  it  But  our 
principal  object,  in  calling  attention  to  it,  is  for  the  purpose  of 
redescribing  and  showing  a  basal  view,  as  we  have  a  specimen 
hollow  on  the  inside  and  showing  both  the  exterior  and  interior 
of  all  the  plates. 

Lyon  described  the  calyx  as  "discoid,  with  five  broad,  sharp 
carina,  which  rise  perpendicularly  from  the  margin  of  the  basal 
pit,  and  extend  outward,  equally  elevated  to  the  center  of  the 
third  radials,  the  carina  rising  gradually  from  the  margins  of  the 
radials,  then  more  rapidly  to  the  center  of  the  pieces.  At  the 
center  of  the  third  radials  the  carina  sends  out  branches,  not  quite 
so  bold  as  the  main  stem,  but  strong,  involving  all  the  pieces  of 
the  snperradials  up  to  the  arm  bases.  Arm  bases  prominent,  in 
groups  of  two  to  each  ray,  producing  a  lobed,  pentagonal  figure 
of  that  section  of  the  body.  The  dome  is  subconical;  twice  as 
high  as  the  body  below  the  arms;  surmounted  by  a  thick,  strong, 
subcentral  proboscis.  The  intorradial  fields  unite  to  the  dome- 
covering  between  the  arms." 

The  characters  above  described,  to  which  special  attention  may 
be  directed,  are  the  low  calyx,  high  vault,  subcentral  proboscis 
and  carina.  Instead  of  ordinary  radial  ridges  occupying  the  cen- 
tral part  of  the  radial  plates,  the  whole  plates  are  involved  in 
forming  a  high  central  ridge,  in  each  series,  which  Lyon  calls  the 
"carina."  And  they  "rise  perpendicularly  from  the  margin  of  the 
basal  point,"  which  is  a  striking  peculiarity,  much  more  notice- 
able in  a  specimen  than  it  is  in  his  illustration  or  in  ours,  though 
the  attention  of  the  artist  was  called  specially  to  it,  and  our  figure 
is  accurate  except  in  giving  a  full  idea  of  the  height  of  the  "carina" 
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&t  the  "basal  pit*'  The  surface  of  the  plates  is  oovered  with 
fine  ridges,  disposed  in  groups,  radiating  from  the  center  of  the 
plates. 

The  basal  plates  form  a  cone,  the  top  of  which  is  on  a  leyel 
with  the  top  of  the  calyx.  The  internal  position  which  they  occu- 
pied, probably  caused  them  to  become  anchylosed,  at  all  events, 
one  cannot  see  any  possible  flexibility  they  could  give  the  animal, 
in  that  situation,  if  they  were  not  anchylosed.  The  summit  of 
these  anchylosed  plates  is  perforated  with  a  large  pentalobate  or 
cinque-foil  columnar  canal.  There  is  a  rim,  formed  by  a  thicken- 
ing of  the  plates,  within  the  apical  part  of  the  cone  to  which  the 
end  of  the  column  was  attached,  and  it  appears  that  the  column 
filled  the  interior  of  the  cone  and  the  plates  were  more  or  less  at- 
tached to  it 

The  first  primary  radials  form  a  pentagonal  funnel  that  extends 
to  the  base  of  the  cone  formed  by  the  basal  plate&  The  length 
of  the  funnel,  without  including  the  height  of  the  carina,  la  equal 
to  the  greatest  width  of  the  radials.  In  other  words,  the  length 
of  the  first  radials  is  more  than  their  greatest  width,  but  the 
plates  are  abruptly  bent,  and  four-fifths  of  the  length  is  within 
the  funnel  -shaped  basal  cavity,  and  only  one-fifth  without,  which 
is  very  little  more  than  the  thickness  of  a  plate.  It  seems  quite 
impossible  to  show  the  true  depth  of  the  funnel,  by  pen  drawing, 
but  the  artist  has  indicated  it  as  well  as  he  could,  in  the  illustra- 
tion, which  is  a  character  not  attempted  to  be  shown,  in  Lyon's 
figure  of  the  base  of  the  calyx  of  this  species.  In  the  inside  of 
the  calyx,  neither  the  pentagonal  form  of  the  funnel  nor  the  ex- 
ternal carina  are  indicated,  but  a  round  cone  is  formed  by  the 
extension  into  the  interior  of  the  first  radials  and  basal  plates. 

Second  primary  radials  quadrangular  one-half  wider  than  long. 
Third  primary  radials  wider  than  the  second  and  wider  than  long, 
pentagonal,  and  support  on  each  upper  sloping  side  three  or  four 
secondary  radials,  the  last  of  which  supports  the  free  arms.  The 
radial  series  are  of  variable  length  within  the  calyx,  as  mentioned 
by  Lyon,  which  somewhat  destroys  the  symmetry  of  the  calyx. 
There  are  ten  arms. 

There  are  from  seven  to  nine  interradials  in  each  area.  The 
first  is  large,  subovoid  and  has  nine  sides,  it  supports  a  hexag- 
onal plate  as  large  as  a  primary  radial,  and  it  is  followed  by 
three  plates,  in  the  third  range,  except  in   one  area,    where  there 
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are  only  two.  There  are  two  plates  in  the  fourth  range,  except 
in  one  area,  where  there  are  four,  and  two  in  the  fifth  range,  to 
which  are  united  the  points  of  the  long  pieces  that  lie  between 
the  lobes  on  the  dome,  according  to  Lyon.  Some  specimens,  bow- 
ever,  we  think  show  more  than  two  plates,  in  the  last  range, .  in 
some  of  the  areaa 

There  are  from  two  to  four  intersecondary  plates  in  each  area 
wedged  between  the  arm  bases;  when  four,  they  are  in  pairs,  one 
above  the  other. 

''The  dome  is  covered  by  large  pieces;  each  field  between  the 
lobes  contains  a  pair  of  the  largest,  which  reach  from  the  arm- 
bases  toward  the  proboscis;  they  are  six  or  seven  sided;  long; 
broadest  at  the  upper  extremity;  pointed,  or  very  slightly  trun- 
cated at  the  lower  end;  joining  each  other  by  their  longest  sides, 
at  the  center  of  the  depression  between  the  lobes.  A  circle  of 
large  pieces  surround  the  dome;  all  of  these  rest  partly  upon  the 
ten  long  pieces.  The  pieces  composing  this  zone  are  of  different 
sizes;  they  also  differ  in  form;  all  six  sided;  two  of  the  largest 
pieces  of  the  circle  rest  directly  over  two  of  the  long  pieces;  three 
other  groups  of  the  long  pieces  unite  under  the  suture,  uniting 
two  of  the  pieces  forming  the  circle,  so  that  the  sutures,  uniting 
both  sets  of  pieces,  form  one  line  from  the  arm  bases  to  the  base 
of  the  second  circle  surrounding  the  dome  near  the  base  of  the 
proboscis.  Below  the  zone  described,  and  between  the  groups  of 
long  pieces,  are  groups  of  from  five  to  seven  pieces,  the  upper 
one  of  which  is  joined  to  the  circle  above  the  group  of  long 
pieces,  and  on  which  it  rests.  The  lowest  piece  of  these  groups 
is  lanceolate;  is  lodged  between  the  arm  bases,  and  unites  with 
the  interbrachials.  The  upper  and  largest  piece  of  these  several 
groups  is  of  the  same  size  and  form  as  the  pieces  comprising  the 
first  zone  around  the  top  of  the  doma  Around  the  arm  bases  the 
pieces  are  numerous  and  quite  small.  The  pieces  comprising  the 
lower  zone,  and  the  large  ones  of  the  groups  above  the  arms,  are 
surmounted  by  a  group  of  from  three  to  five  rough,  pointed  spines, 
confluent  near  their  bases.  The  plates  of  the  second  zone  at  the 
base  of  the  proboscis  are  ornamented  with  hemispherical  tubercles, 
all  other  pieces  of  the  dome  are  gibbous  or  concave  and  not  orna- 
mented." 

In  this  species  there  are  from  four  to  six  pores  between  each 
of  the  arm  bases,  that  were  not  mentioned  by  Lyon,  or  shown  iu 
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his  iUnstratioDS,  and  which  are  quite  conspicuouB  in  our  speci- 
mens.  These  pores  or  passages  are  elongated.  They  commence 
by  a  slight  horizontal  furrow  across  the  top  of  the  last  interradial 
plates  in  the  calyx  and  penetrate  the  adjoining  plates  of  the  vault 
horizontally,  which  makes  an  elongated  surface  opening.  This 
feature  is  present  and  even  more  noticeable  in  Dolatocrinus  grandis 
and  may  be  understood  by  referring  to  the  illustration  of  that 
species.  We  know  all  these  openings  penetrate  the  test  because 
we  can  see  through  them. 

This  species  occurs  in  the  Upper  Helderburg  Group,  at  the 
Falls  of  the  Ohio,  and  in  Clark  county,  Indiana. 

DOLATOCRINUS   GBANDIS,   U.   Sp. 

Plate    II,  Fig.  1,  basal  view  of  ihe  calyx;    Fig,  2,  view  of  the 
vault  broken  in  the  central  part;  Fig.  3,  lateral  view. 

Calyx  very  large,  subhemispheroidal,  quite  concave  below,  the 
concavity  including  part  of  the  third  primary  plates,  and  most  de- 
pressed  in  the  interradial  areas.  The  diameter  of  the  specimen 
illustrated  is  two  and  three  tenths  inches;  height  to  the  place 
where  the  vault  is  broken,  one  and  fifty-five  hundredths  inches; 
height  of  calyx,  nine- tenths  of  an  inch;  height  of  vault,  if  un- 
broken, and  calyx  about  equal.  The  vault  is  quite  convex,  a  little 
more  abrupt  on  one  side  than  the  other,  indicating  that  it  pos- 
sessed a  proboscis  on  the  abrupt  side,  and  it  is  very  slightly  de- 
pressed in  the  interradial  areas.  Surface  of  the  calyx  beautifully 
and  delicately  sculptured,  numerous  raised  lines  seem  to  cross  the 
sutures  from  one  plate  to  another,  but  none  of  them  arise  from 
nodes  or  tubercles.  The  sutures  are  not  beveled  and  in  some  parts 
they  are  very  indistinct.  The  sutures  on  the  vault  are  dis- 
tinct and  beveled  and  between  the  larger  plates  they  are  broadly 
and  deeply  grooved,  the  grooves  being  bounded  with  a  rim  of 
granules,  while  the  central  part  of  each  plate  is  concave  or  sculp- 
tured and  sometimes  granulous.  The  columnar  cavity  and  part  of 
the  first  primary  radials,  in  our  specimen,  are  covered  with  the 
limestone  matrix. 

First  primary  radials  very  little  wider  than  high,  upper  side 
transverse.  Second  primary  radials  quadrangular  and  about  one- 
fourth  wider  than  high.  Third  primary  radials  larger  than  the 
second,  pentagonal,   and  from   one-fourth  to   one-third  wider   than 


15 

high.  The  superior  sides  bend  upward  and  the  inferior  sides  curve 
into  the  basal  depression  so  that  the  calyx  can  be  made  to  rest 
on  a  smooth  surface  on  the  third  radials.  Each  one  supports  on 
each  upper  sloping  side  a  series  of  secondary  radials  the  last  ones 
of  which  support  the  free  arms. 

The  first  secondary  radials  are  fully  as  large  or  larger  than  the 
third  primary  radials,  rather  wider  than  high,  part  of  them  pen- 
tagonal and  the  others  hexagonal,  and  each  one  abuts  upon  the 
first  interradial  and  one  of  the  plates  in  the  second  range  of  in- 
terradials.  The  second  secondary  radials  are  as  large  as  the  first 
and  wider  thau  high,  but  not  of  uniform  size.  The  third  secondary 
radials  seem  to  be  smaller  than  the  second,  but  the  sutures  are 
anchylosed,  or  so  obscure,  in  our  specimen,  that  the  outlines  can- 
not be  accurately  determined.  Above  these  the  arm  bases  be- 
come prominent  There  are  only  ten  arms  in  this  species,  but 
they  are  very  large  and  composed  of  a  double  series  of  interlock- 
ing plates. 

The  interradial  areas  are  not  exactly  of  uniform  size  nor  is  it 
certain  that  they  are  filled  with  the  same  number  of  plates.  The 
first  interradials  are  the  larger  plates  in  the  calyx.  Each  one  has 
ten  sides,  is  much  elongated,  rests  its  lower  angle  between  the  two 
upper  sloping  sides  of  two  first  primary  radials,  and  separates  the 
first  secondary  radials  between  its  upper  lateral  sides,  and  sup- 
ports upon  the  two  superior  faces  two  rather  large  and  more  or 
less  elongated  plates  in  the  second  range.  In  some  areas  these 
plates  are  larger  than  in  other  areas.  In  three  of  the  areas,  where 
the  sutures  are  distinct,  there  are  two  plates,  in  the  third  range, 
about  half  the  size  of  those  in  the  second  ran^e,  four  small  plates 
in  the  fourth  range,  six  still  smaller  plates  in  the  fifth  range,  and 
eight  small  plates  in  the  sixth  range,  that  form  the  top  of  the 
calyx  between  the  arm  bases  and  unite  with  the  plates  of  the 
vault,  in  a  zig  zag  line.  Whether  or  not  the  plates  in  the  other 
two  areas   are  the  same  cannot  be  determined  from  our  specimen. 

The  intersecondary  areas  are  short,  but  almost  like  the  inter- 
radial areas,  in  the  upper  part,  and  the  plates  consist  of  four 
ranges.  The  first  one,  consisting  of  two  plates,  rests  between  the 
upper  slightly  sloping  sides  of  the  second  secondary  radials  and 
in  line  with  the  third  range  of  interradials;  it  is  followed  by  four 
plates  in  the  second  range,  six  in  the  third  range  and  eight  in  the 
fourth  range,  that  unite  with  the  plates  of  tlie  vault,  in  a  zig  zag 
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Hdo.  The  sutures  are  so  obscnre  between  the  small  plates,  in 
some  of  the  areas,  that  it  cannot  be  determined  whether  or  not  all 
the  areas  are  exactly  alike.  The  arms  are  separated  about  equally 
distant  from  each  other,  whether  by  the  interradials  or  inter- 
secondary  radials. 

There  seems  to  be  no  azygous  area  in  the  calyx. 

The  vault,  in  our  specimen,  as  may  be  seen  in  the  illustration, 
is  broken  away  at  the  summit  It  is,  however,  highly  convex,  the 
convexity  probably  equalling  the  height  of  the  calyx,  and  covered 
with  ornamented  polygonal  plates  arranged  in  peculiar  and  system- 
atic order.  The  sutures  are  distinct,  even  between  the  smaller 
plates,  and  the  edges  of  the  plates  are  beveled,  and  between  the 
larger  plates  the  sutures  are  widely  grooved.  The  plates  are  de- 
pressed convex,  concave  in  the  center  and  more  or  less  sculptured 
and  granulous.  'The  smaller  plates  are  over  the  arm  furrows  and 
regularly  interlock.  The  plates  toward  the  central  area  are  large 
and  polygonal.  The  plates  in  the  interradial  areas  are  elongated 
and  arranged  fan  like,  in  some  of  the  areas,  and  more  like  a  key- 
stone arch  in  others,  which  have  a  very  long,  wedge  shaped  plate 
in  the  middle.  There  are  eight  or  ten  plates  in  each  depressed 
interradial  area.  A  horizontal  furrow  crosses  the  top  of  each  of 
the  last  plates  of  the  calyx  and  penetrates  the  vault  at  the  suture 
between  the  plates  of  the  interradial  areas.  There  are,  therefore, 
eight  or  ten  horizontal  elongated  pores  or  passages  that  penetrate 
the  vault  between  each  of  the  arms.  They  are  shown  in  the 
illustration.  This  subject  will  be  further  considered  in  remarks 
at  the  close  of  the  descriptions  of  Dolatocrinus  in  this  article. 

Found  in  the  Hamilton  Group,  at  Louisville,  Ky.,  and  now  in 
the  collection  of  Wm.  F.  E.  Gurley. 

DOLATOCBINUS  ORNATUS  var.  ASPERATUS,  n.  var, 

Plate  II,  Fig.  4,  basal   view,  Fig.  5,  view   of  the   vault;  Fig.  6, 

side  view. 

Calyx  low,  basin  shaped,  flattened  or  truncated  at  the  base  as 
far  as  the  extent  of  the  second  radials;  columnar  cavity  small; 
primary  radial  ridges  prominent;  surface  of  all  the  plates  closely 
and  radiately  sculptured  and  pitted. 

Basal  plates  hidden  by  the  column,  which  is  round  and  pierced 
with  a  cinque-foil  canal.     First  primary  radials   longer  than  wide 
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and  only  a  small  part  at  the  lower  end  is  curved  into  the  col- 
umnar cavity.  Strong  radial  ridges  rise  on  the  first  radials,  cross 
the  second  and  terminate  at  a  tubercle  on  the  third  radials,  from 
which  a  delicate  ridge  crosses  each  secondary  radial.  The  radial 
ridges  are  most  prominent  in  the  central  part  ol  the  plates.  The 
radiating  lines  from  the  commencement  of  the  radiating  ridges 
form  a  pentagonal  figure  arourd  the  small  columnar  cavity.  Sec- 
ond primary  radials  quadrangular  and  wider  than  long.  Third 
primary  radials  larger  than  the  second,  wider  than  high,  pentago- 
nal and  support  on  each  upper  sloping  side  two  secondary  radials. 

First  secondary  radials  about  as  large  as  the  third  primary  radials 
and  hexagonal,  except  in  some  instances,  where  slightly  truncated 
by  a  small  plate  resting  between  the  upper  lateral  side  of  the  sec« 
ond  interradial  and  the  base  of  the  arm,  they  become  heptagonaL 
Second  secondary  radials  much  smaller;  they  separate  the  arms 
and  extend  to  the  summit  of  the  calyx  and  slope  laterally.  There 
are  ten  arms,  composed,  at  their  origin,  of  a  double  series  of 
plates.    No  intersecondary  radials. 

The  first  interradials  are  the  larger  plates  of  the  body  and  have 
nine  sidea  The  second  interradials  are  less  than  half  as  large  as 
the  first  and  hexagonal;  the  three  superior  sides  are  the  shorter 
ones;  the  upper  truncated  side  extends  to  the  summit  of  the  calyx 
and  a  small  vault  plate  abuts  laterally  against  it.  A  small  plate 
rests  between  each  superior  lateral  side  and  the  second  secondary 
radial  and  forms  part  of  the  support  of  the  free  arm.  There  is  no 
azygous  area. 

The  vault  is  only  slightly  convex  and  very  much  depressed  in 
the  interradial  areas,  especially  betweep  the  arm  bases.  It  bears 
a  small  subcentral  proboscis  that  is  not  preserved  in  our  speci- 
mens. It  is  covered  with  rather  large,  polygonal,  tuberculated 
plates,  two  of  which,  in  each  depressed  interradial  space,  are  elon- 
gated, and  the  larger  plates  of  the  vault.  There  are  no  pores  or 
passages  that  penetrate  the  vault  between  the  arms. 

Found  in  the  Hamilton  Group,  near  Charleston,  Indiana,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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DOLATOOBINUB  OBNATUB,  Meek. 

Plate  Ily  Fig.  7,  basal  view;  Fig.   8,   aummit  view;  Fig.  P,  side 
view  of  the  same  specimen  from  Columbus^  Ohio. 

The  following  is  the  definition  of  this  species,  by  Meek,  from 
the  Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia, 1871,  p.  57.    It  has  never,  before,  been  illostrated. 

''Body  including  the  vault,  depressed  subglobose,  the  portion 
below  the  arm  bases  being  a  little  higher  than  the  vault,  with 
nearly  vertical  sides  above,  but  rounding  under  below  to  the  some- 
what flattened  under  side;  arm  bases  protuberant,  mainly  in  con- 
sequence of  the  rather  deep  furrows  or  sinuses  of  the  vault  over 
the  interradial  areas;  vault  composed  of  irregular  pieces,  each  of 
which  projects  in  the  form  of  a  little  sharply  prominent  node  or 
short  spine,  the  largest  of  which  are  situated  around  the  nearly 
central  ventral  tube,  and  on  the  elevations  between  it  and  the  arm 
bases.  Base  small,  a  little  compressed  within  the  shallow  concav- 
ity of  the  under  side,  and  marked  by  a  distinctly  indented  column- 
facet,  which  occupies  near  three-fourths  of  its  entire  breadth,  so 
that  only  a  narrow  ring,  as  it  were,  of  the  basal  pieces  can  be 
seen  when  the  column  is  attached.  First  radial  pieces  compara- 
tively large,  extending  out  nearly  horizontally,  or  only  a  little 
arching  upward,  and  with  their  inner  ends  curving  slightly  into 
the  shallow  central  concavity;  all  wider  than  long,  and  hexagonal, 
with  the  upper  (outer)  side  of  each  longer  than  any  of  the  others. 
Second  radial  pieces  about  half  as  large  as  the  first,  wider  than 
long,  and  quadrangular  in  outline.  (In  one  ray  of  the  typical 
specimen  the  second  radial  is  abnormally  wanting,  while  the  third 
is  larger  than  usual. )  Third  radials  about  as  large  as  the  second* 
from  the  curved-up  edges  of  which  they  rise  vertically  wider  than 
long,  and  pentagonal  in  form;  bearing  on  each  of  their  superior 
sloping  sides  a  smaller  secondary  radial,  each  of  which  supports 
another  smaller,  more  or  less  cuneiform  piece,  from  which  the 
arms  arise;  thus  making  two  arms  from  each  ray,  unless  the  num- 
ber is  increased  by  bifurcations  after  they  become  free;  arms 
unknown,  but  apparently  composed,  at  their  origin,  of  a  double 
series  of  alternating  pieces. 

'Tirst  interradial  pieces,  somewhat  larger  than  the  first  radials, 
about  as  wide  above  the  middle  as  their  length,  eight  or  nine 
sided,  with  the  lower  part  of   each  curving  under  to  connect  with 
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the  first  radials,  while  they  curve  upward  vertically  from  near  or 
below  the  middle;  each  supporting  on  the  upper  side  a  much  smaller 
hexagonal  piece,  which  rises  vertically,  and  usually  bears  on  its 
short  superior  lateral  edges  two  smaller  pieces  connecting  with 
the  secondary  radials  or  first  arm-pieces,  while  its  short  truncated 
upper  side  is  not  surmounted  by  any  succeeding  piece,  but  con- 
nects on  its  inner  surface  with  the  vault. 

"Sutures  between  all  the  plates  channeled.  Surface  of  body 
plates  ornamented  with  raised  lines  or  very  small  radiating  costae, 
that  cross  the  sutures  parallel  to  each  other  at  the  sides  of  the 
plates,  but  soon  become  bent  about  and  connected,  in  various 
ways,  so  that  very  few  of  them  extend  directly  to  the  middle  of 
any  of  the  plates,  the  arrangement  being  such  as  to  produce  a 
kind  of  vermicular  style  of  ornamentation,  especially  over  all  the 
central  part  of  the  plates,  like  that  often  seen  on  the  body  plates 
in  Amphoracrinus.  A  small  rather  sharp  ridge  also  extends  up 
the  middle  of  each  radial  series  of  plates,  more  or  less  interrupted 
at  the  sutures,  and  showing  a  slight  tendency  to  form  a  pinched 
node  on  the  middle  of  the  first  and  second  radials;  while  it  is 
sometimes  seen  to  bifurcate  on  the  third  radial,  to  send  branches 
to  the  secondary  radials,  but  these  are  generally  so  small  as 
scarcely  to  be  distinguished  from  the  other  little  ridges  ornament- 
ing all  of  the  body  pieces. 

"Ventral  tube  unknown,  but  judging  from  the  spiniferous  chfur- 
acter  of  the  vault-pieces  around  its  base,  probably  also  spiniferous. 

"Height  of  body  to  arm-bases,  0.47  inch.  do.  to  top  of  vault, 
0.60  inch;  breadth,  0.95  inch." 

The  specimen  illustrated  is  from  the  typical  locality,  in  the 
Upper  Helderburg  Group,  at  Columbus,  Ohio,  and  is  from  the  col- 
lection of  Charles  Faber.  It  will  be  observed  that  it  is  about  the  size 
of  the  type  described  by  Meek,  and  agrees  with  it  in  all  particulars. 
The  variety  asperatus,  above  described,  has  a  proportionally  longer 
calyx,  which  produces  some  difference  in  the  relative  sizes  of  the 
plates,  but  this  alone  would  not  be  of  varietal  importance;  taken, 
however,  in  connection  with  the  different  surface  ornamentation 
and  the  great  difference  in  the  ridges  that  cross  the  radial,  plates, 
varietal  characters  may  exist.  The  plates  on  the  superior  lateral 
sides  of  the  second  interradials  are  proportionally  smaller  in 
D.  omatus  than  in  D,  omatus  var.  asperalus  and  other  minor 
differences  might  be  pointed  out,  bat  they  do  not  seem   to   us  to 


20 

Constitute  specific  differences,  thongh  the  two  forms  on  cursory 
examination  are  readily  separated.  If  the  arms  were  preserved 
possibly  the  two  forms  could  be  specifically  distinguished. 

DOLATOGBINUS  STELLIFEB  n.  sp. 

Plate  II y  Fig.  10,  basal  view;  Fig.  11,  view  of  the  vault,  only  part 
of  the  sutures  can  be  distinguished  and  the  ornamenta- 
tion is   not  preserved;  Fig.  12,  internal  view  of 
the  calyx  showing  the  basal  plates   and 
part  of  the  first  primary  radials. 

Calyx  low,  basin  shaped,  three  time  as  wide  as  high,  deeply 
and  broadly  concave  below,  the  concavity  extending  to  the  middle 
of  the  first  interradials;  columnar  cavity  deep;  radial  ridges  quite 
smalL  Surface  of  all  the  plates  deeply,  closely  and  radiately 
sculptured. 

Basal  plates  extending  in  a  cylindrical  form  up  as  high  as  the 
top  of  the  calyx  and  completely  hidden  externally  by  the  column, 
which  fills  the  cylindrical  area.  ,  The  column  is  round  and  pierced 
with  a  cinque-foil  canal.  First  primary  radials  longer  than  wide 
and  together  forming  a  funnel-shaped  columnar  cavity,  ornamented 
near  the  top  with  two  raised  lines,  forming  a  pentagon,  with  a 
furrow  between  them.  Second  primary  radials  a  little  wider  than 
high,  quadrangular,  gradually  expanding  upward,  and  each  orna- 
mented with  a  small,  sharp  radial  ridge  that  rises  at  an  angle 
of  the  pentagonal  ornamentation,  on  the  first  radial,  and,  crossing 
the  second  and  third  radial  bifurcates  at  the  superior  angle  of  the 
third  radial,  from  which  point  a  broken  ridge  crosses  each  second- 
ary radial  series  to  the  free  arms.  On  each  side  of  the  radial 
ridges  the  plates  are  closely,  deeply  and  radiately  sculptured.  Third 
primary  radials  shorter  than  the  second,  pentagonal,  expanding  up- 
ward to  the  lateral  angles  and  supporting  on  each  upper  sloping 
side  a  secondary  radial  series. 

There  are  four  secondary  radials  in  each  of  nine  series,  and  they 
become  smaller  toward  the  arms,  which  commence,  at  the  arm 
openings,  with  a  double  series  of  interlocking  plates.  They  are 
radiately  sculptured  from  a  more  or  less  well  defined  central  noda 
One  secondary  radial  series  in  our  specimen  consists  of  a  single  pen- 
tagonal plate  which  bears  upon  each  of  the  upper  sloping  sides  a 
tertiary  radial  series  having  three  plates  before  reaching  the  double 
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Beriee  of  interlocking  plates,  at  the  base  of  the  isirms.  There  are, 
therefore,  eleven  arms  composed  at  their  bases  of  a  doubl^  s^riep 
of  interlocking  plates. 

The  first  interradials  are  the  larger  plates  of  the  body  and,  have 
nine  sides.  They  are  deeply  stellate  in  their  ornamentation.  The 
second  interradials  are  more  than  twice  as  wide  as  high  and  ap~ 
parently  heptagonal  as  the  two  superior  sloping  sidesi  of  each  ap- 
pear  to  bear  four  small  plates  that  separate  the  second  and  third 
secondary  radials.  These  plates  are  followed  by  two.  pli|tes  that 
separate  the  fourth  secondary  radials,  and  ^pon  the  supenor  laij^ral 
liidee  x)f  these  plates  there  is  a  single  small  plate,  on  the  ^id^  of 
the  iirm  base,  that  appears  to  properly  belong  to  the  calyx.  Theire 
are,  therefore,  ten  regular  interradials  if  the  last,  two  small  platep 
Above  mentioned  are  to   be  regarded  as  interradialc^.    The  sutures 

■'      ■ . ■■  'I  "  '    ^  ■       ^  •  ;  ■  •  III 

between  the  intersecondary  radials  cannot  be  distinguished  ip  our 
specimen,  but,  from  the  oraamentation,  it  is  inferred  there  is  one 
Bmall  plate  in  the  first  series  and  two  in  the  second.  No  azygous 
area  has. been  determined. 

The  yanlt  is  moderately  and  evenly  convex,  with  very  slightly 
concave  inl^rradial  spaces  and  a  small,  long  su^bcentral  proboscis. 
It  is  covered  with  rather  large  polygonal  plates,  the  on^imentation 
of  which  is  destroyed  in  our  specimena  The  plates  in  the  inter- 
radial  aireasare  elongated  and  arrang<ed  in  fan-like  order..  A,  hor- 
izontal furrow  crosses  the  top  of  each  of  the  last  plates  in  the 
calyx, .except .the  minute  ones  abuttin^j;  the  arm  bases,  and.pene- 
trat<es  the,  vault  at  the  suture  between  the,  plates  of  the  interradial 
.and  intersecondary  radial  areas.  Our  specimens  disclose  four 
of  these  horizontal  elopgated  passages  in  each  interradial  area  and 
twQ  in  each  secondary  interradial,  area.  ^  ., 

A  glance,  at  the  vault  of  this  species  will  at  once  dis|;ing|iish  it 

from    D.  omatuiSy  D,  oitiatus   var.  cisperatus   and   all   other.,  de- 

Gfcril^  species.    Beside  it  is  remarkable  for  the  comparatively  low 

calyx^  broad  a^nd  deep  basal  concavity  and  d^nse  stellate  sculptur- 

,  ing  of  the  surface.  ... 

Found  in  the  ^amilton  Qroup,.  at  Louisville,  Ey.,  and  at  Char- 
leston,  Indiana,  and  now  in  the  collection  of  Wm.  F.  K.  Gurley. 
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DOLATOGBINUS    BULBAGEUS    n.   Sp. 

Plate  II,  Fig.  13,  basal  view;  Fig.  14,  summit  view;  Fig.  15,  side 

view. 

Calyx  and  vault  together  balbous.  Calyx  pentafj^onal  from  base 
io  the  arms,  somewhat  bowl- shaped,  most  expanded  in  the  middle 
part,  slightly  constricted  below  the  arms;  columnar  cavity  deep. 
Surface  marked  by  strong  radial  ridges,  and  a  prominent  node  in 
the  central  part  of  each  first  interradial  from  which  radiating  ridges 
extend  to  the  adjoining  platea 

.  Basal  plates  almost  hidden  by  the  column  though  extending  a 
littk^  beyond  it.  First  primary  radials  about  as  long  as  wide  and 
abruptly  bent  in  the  middle,  the  lower  part  forming  part  of  the 
funnel-shaped  columnar  cavity  andthe  upper  end  curving  as  abruptly 
upward.  In  the  center  of  each  there  is  a  prominent  node,  from 
which  the  radial  ridges  arise,  and  which  are  connected  by  straight 

i  f 

ri^g^r  from  one  to  the  other,  that  form  the  pentagonal  outline  of 
th^^^hiise,  ai^d  on  which  the  calyx  will  rest,  if  placed  on  a  level 
aorfaca  Second  radials  quadrangular,  very  little  wider  than  high 
mid  sides  nearly  or  quite  parallel.  Third  primary  radials  about 
|mce  as  wide  as  high,  expanding  from  below  to  the  lateral  angles> 
pentagonal  and  supporting  upon  each  of  the  superior  sides  two 
short,  secondary  radials. 

The  first  secondary  radial  is  much  larger  and  wider  than  the 
second  and  abuts  one  side  against  a  truncated  comer  of  a  first  in- 
terradial and  another  against  the  secondary  interradial.  The  sec- 
ond secondary  radials  abut  against  each  other,  are  rounded  extern- 
ally and  assume  the  form  of  the  arms.  The  arms  in  each  radial 
series  are  thus  arranged  close  together,  and  the  arm  openings  are 
directed  upward.  There  are  only  ten  arms,  and  they  consist,  as 
we  infer  from  the  commencement,  of  a  single  series  of  plates. 

The  first  interradials  are  the  larger  plates  of  the  body  and  have 
nine  sides.  They  are  convex  centrally  and  have  a  prominent  cen- 
tral node  from  which  ridges  radiate  to  adjoining  plates.  The  sec- 
ond interradials  are  about  half  as  large  as  the  first,  bear  a  central 
tubercle,  are  heptagonal,  abut  laterally  upon  the  first  secondary 
radials,  and  a  small  plate  that  separates  the  first  and  secondary 
radials  from  the  plates  of  the  vault  and  forms  part  of  the  base  of 
the  arms,  and  the  two  superior  sides  abut  two  interradial  plates 
belonging  to  the  vault. 
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The  vanlt  is  quite  convex,  depressed  in  the  interradial  areas  and 
bears  a  snboentral  proboscis.  It  is  covered  with  only  a  few  large, 
polygonal  plates,  the  surface  ornamentation  of  which  is  not  pre- 
served in  either  of  four  specimens  examined.  There  iare  no  potes 
or  passages  that  penetrate  the  vault  between  the  arms  and  there 
does  not  seem  to  be  any  azygous  side. 

The  general  form  of  this  species  will  readily  distinguish  it  from 
all  others  that  have  been  described,  but  it  will  be  noticed  that  the 
number  and  arrangement  of  the  plates  of  the  calyx  is  the  same 
as  in  D.  omatus  even  to  the  abutting  of  the  second  interradiala 
upon  the  two  vault  plates,  without  pores  or  passages  between  the' 
arms,  though  otherwise  the  vaults  are  quite  different  ^ 

Found  in  the  Hamilton  Group,  at  Charlestou,  Indiana^  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 


DOLATOGBINUS  VENUSTUS,  n.   sp. 

Plate  11,  Fig.  16,  basal  view;  Fig.  17,  side  view;  Fig.  18,  sum" 

mit  view. 

Calyx  hemispherical,  surface  ornamented  with  radiating  ridges 
and  nodes;  radial  ridges  sharp,  prominent  and  interrupted  at  the 
sutures.     CJolumn  large. 

Basal  plates  almost  covered  by  the  column.  First  primary  radials 
wider  than  long  and  not  extending  into  the  columnar  cavity. 
Second  primary  radials  a  little  wider  than  high,  quadrangular, 
sides  nearly  parallel.  Third  primary  radials  a  little  shorter  than 
the  second,  pentagonal,  expanding  to  the  lateral  angles  and  except 
two,  supporting  upon  each  of  the  upper  sloping  sides  a  single  sec- 
ondary  radial;  two  of  them  bear  four  secondary  radials  each. 

Eight  of  the  secondary  radials  bear  upon  each  upper  sloping 
side  three  tertiary  radials;  they  grow  gradually  smaller,  and  the 
last  ones  are  followed  by  cuneiform  plates  that  belong  to  the  arms. 
There  are,  therefore,  eighteen  arms  in  this  species,  four  in  each 
of  three  radial  series  and  three  in  each  of  the  other  two  series. 
The  arms  are  composed  of  a  single  series  of  cuneiform  plates. 

The  first  interradials  are  the  larger  plates  of  the  body  and  have 
nine  sides.  The  second  interradials  are  less  than  half  as  large  as 
the  first  and  they  are  each  followed  by  three  plates,  a   small  one 
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OJi  each  side  at  the  base  of  the  arms  and  a  lax|{e  one  that  nnites 
with  two  plates  in  the  iuterradial  depression  on  the  yanli  There 
seem  to  be  no  intersecondary  radials.      There  is  no  asygpns  axea^ 

The  vault  is  only  slightly  convex  and  moderately  deprpssedi  in 
ib^  interradial  areas.  It  bears  a  long  snbo^tal  proboscis.  It  is 
covered  with  large  polygonal  plates  that  are  densely  covered  with 
tubercles  and  short  spines.  The  tubercles  are  not  shown  in  the 
illustrations  because  there  are  from  twenty  to  Qfty  on  each  plate. 
Tbe  two  interradial  plates  in  each  area  that  abut  upon  the  last 
interradial  in  the  calyx  are  elongated,  and  the  larger  plates  of  the 
vfiult  There  are  no  pores  or  passages  that  penetrate  tbe  vault 
between  the  arms. 

.,.The  hemispherical  form  and  x)eculiar  sur&ce  ornwientat^QQ  dis- 
tinguish this  species.  Beside,  the  numba:  of  anus  is  different 
from  all  related  species.  The  number  of  plates  and  general  order 
of  their  arrangement  in  the  calyx,  however,  are  like  those  in  D. 
omattis  and  D.  buUxxoeus^  notwithstanding  the  wide  variation  in 
the  forms  of  the  three  species. 

Found  in  the  Hamilton  Group,  at  Charleston,  Lidiana,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

D0LAT0CBINT7S  AUREATUS  U.  Sp. 

Plate  IJJ,  Fig,  i,  basal  view;  Fig.  2,  side  view;  Fig.  3,  summii 

view. 

Calyx  hemispherical.  Surface  ornamented  with  radiating  ridges, 
usually  broken,  and  nodes;  radial  ridges  sharp  and  more  or  less 
mtormpted  at  the  sutures.  The  sculpturing  is  more  dense  than 
shown  in  the  illustrations.    Column  round. 

Basal  plates  display  a  pentagonal  rim  around  the  column,  where 
it  enters  the  concavity  formed  by  the  basal  plates.  First  primary 
radials  wider  than  long  and  abut  ux>on  the  basal  plates  without 
entering  the  columnar  cavity.  Second  primary  radials  about  twice 
as  wide  as  long,  quadrangular,  sides  nearly  parallel  Third  iHri« 
mary  radials  about  half  as  long  as  wide,  pentegonal,  expanding  to 
the  lateral  angles,  and  except  three,  supporting  ui>Gn  each  of  ihe 
upper  sloping  sides  a  single  secondary  radial;  three  of  them  bear 
three  secondary  radials  each. 

Seven  of  the  secondary  radials  bear  upon  each  upper  sloping 
side  two  tertiary  radials,  the  last  one  of  which  is  followed  by  the 
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cuneiform  plates  that  belong  to  the  arms.  There  are,  therefore, 
seventeen  arms  in  this  species,  four  in  each  of  two  radial  series 
and  three  in  each  of  the  other  three  series.  The  arms  appear  to 
be  composed  of  a  single  series  of  cuneiform  plates. 

The  first  interradials  are  the  larger  plates  of  the  body  and  have 
nine  sides.  The  second  regular  interradials  are  about  half  as 
large  as  the  first  and  they  are  each  followed  by  three  plates,  a 
small  one  on  each  side  at  the  base  of  the  arms  and  a  large  one 
that  unites  with  two  large  plates  in  the  interradial  depression  on 
the  vault.  There  are  no  intersecondary  radials.  There  is,  how- 
ever, a  distinct  azygous  area  shown  in  our  specimen  on  the  side 
nearest  the  proboscis.  The  first  and  second  interradials  are  like 
those  in  the  other  areas,  but  the  second  plate  is  followed  by  four 
or  five  plates  (the  sutures  are  not  all  distinct),  that  separate  the 
arms,  one-fourth  more  than  they  are  separated  in  the  other  areas, 
and  these  unite  with  three  or  more  plates  of  the  vault,  instead  of 
with  two  as  in  the  other  areas. 

The  vault  is  moderately  convex  and  depressed  in  the  interradial 
areas.  It  bears  a  long  subcentral  proboscis  on  the  azygous  side. 
It  is  covered  with  large  polygonal  plates  that  are  densely  covered 
with  tubercles.  The  two  interradial  plates,  in  each  regular  area, 
that  abut  upon  the  last  interradial  in  the  calyx,  are  elongated  and 
the  larger  plates  of  the  vault.  There  are  no  pores  or  passages 
that  penetrate  the  vault  between  the  arms. 

This  species  most  resembles  D,  venustuSy  from  which  it  is  dis- 
tinguished by  having  seventeen  instead  of  eighteen  arms,  and  by 
having  an  azygous  area.  The  surface  ornamentation,  too,  is  differ- 
ent, but  on  that  ground  alone  we  would  not  be  justified  in  found- 
ing a  new  species  in  this  genus,  for  we  are  satisfied  the  sculptur- 
ing id  not  uniform  on  specimens  belon^ng  to  the  same  species. 

Found  in  the  Hamilton  Group,  at  Charleston,  Indiana,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

DOLATOCRINUS   APPR0XIMATU8,   n.   sp. 

Plate  III,  Fig.  4,  basal  mew;    Fig.  5,  summit  view;  Fig.  6,  side 
view,  showing  the  three  armed  radial  series. 

Calyx  bowl-shaped;  truncated  below;  slightly  constricted  below 
the  arm  bases;  pentagonal,  funnel  shaped  columnar  pit,  bounded 
externally  by  a  raised  ridge  running  from  a  central  tubercle  on 
G. 
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each  first  radial  to  a  central  tubercle  oq  the  adjacent  first  radials; 
column  round,  perforation  small,  cinque-foiL  Surface  ornamented 
by  rather  strong  radial  ridges  commencing  at  the  central  node  on 
the  first  primary  radials  and  extending  to  the  arms,  and  by  radi- 
ating ridges  from  a  central  node  on  each  plate. 

Basal  plates  sunken  and  so  nearly  covered  by  the  column  as  not 
to  be  visible  externally.  First  primary  radials  about  as  long  as 
wide,  one-half  the  length  being  in  the  columnar  cavity.  Second 
radials,  quadrangular,  wider  than  long,  flattened  and  bearing  a 
prominent  central  node.  Third  radials,  pentagonal,  expanding  to 
the  lateral  angles,  wider  than  high,  four  of  them  bearing  upon 
each  upper  sloping  side  four  seconiary  radials  and  the  other  one 
bearing  upon  one  upper  sloping  side  four  secondary  radials  and 
upon  the  other  a  single  secondary  radial  which  bears  upon  each 
of  the  upper  sloping  sides  throe  tertiary  radials.  Four  of  the 
radial  series  thus  bear  two  arms  each  and  the  other  bears  three 
arms,  making  eleven  arms  in  this  species.  From  tiie  arm  bases  it 
might  be  inferred  that  the  arms  are  composed  of  a  double  series 
of  interlocking  plates,  as  there  are  two  plates  at  the  base  instead 
of  one,  but  two  furrows  are  not  seen  to  enter  the  vault. 

First  interradials  the  larger  plates  of  the  calyx  and  have  nine 
sides.  Second  interradials  less  than  half  as  large  as  the  first, 
hexagonal,  and  support  three  small  plates  in  the  third  range, 
which  are  followed  by  three  smaller  plates  that  separate  the  arm 
bases  and  unite  with  the  plates  of  the  vault  Intersecondary  radi- 
als two,  separating  the  arm  bases  and  uniting  with  the  plates  of 
the  vault.     No  azygous  side. 

Vault  moderately  convex,  with  a  subcentral  proboscis  and  com- 
posed of  convex  polygonal  plates.  Those  in  the  interradial  areas 
are  elongated  and  disposed  in  a  fan-like  arrangement.  Four  pores 
or  passages  enter  the  vault  in  each  interradial  area,  and  two  in 
each  intersecondary  area;  they  are  continued  by  a  shallow  furrow 
across  the  top  of  the  last  range  of  interradials. 

This  species  is  more  nearly  related  to  D,  locus  than  to  any  other 
that  has  been  described.  It  is  distinguished,  however,  by  having 
eleven  arms  instead  of  ten,  which,  alone,  we  regard  as  of  specific 
importance.  It  is  further  distinguished  by  having  one  more  sec- 
ondaiy  radial  and  one  more  interradial  in  the  third  range,  which 
we  think  is  of  specific  importance,  especially  as  our  specimen  is 
much  smaller  than  any  specimen  of  D.  lacus  we  have  seen.     The 
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difference  in  size  and  in  surface  ornamentation  we  do  not  .regard 
as  of  importance,  especially  where,  as  in  this  case,  the  two  species 
have  the  same  general  form  and  without  careful  examination 
might  be  taken  one  for  the  other.  A  basal  view  of  the  two  species 
is  alike. 

Found  in  the  Hamilton  Group,  at  Louisville,  Ky.,  and  now  in 
the  collection  of  Wm.  F.  E.  Gurley. 

DOLATOOBINUS   LINEOLATUS,   n.   sp. 

Plate  Illy  Fig.  7,  hasal  view;  Fig.   8,  side  view;  Fig.  9,  summit 
vieWy  the  small  plates  near  the  arm  openings 

are  not  distinguished. 

Calyx  hemispherical,  very  slightly  constricted  below  the  arm 
bases,  which  protrude  nearly  horizontally.  Surface  ornamented 
with  fine  radiating  lines,  in  fascicles  of  three,  that  run  from  a 
sharp  prominent  nod^,  in  the  center  of  each  principal  plate,  to 
the  central  node  in  each  adjacent  plate.  Badial  ridges  small, 
sharp,  continuous  over  the  sutures  and  bearing  a  sharp  node  at 
the  center  of  each  plate.     Col  umn  round,  rather  small. 

Basal  plates  almost  covered  by  the  column.  First  primary  radi- 
als  a  little  wider  than  long  and  not  extending  into  the  columnar 
cavity.  Second  primary  radials  about  twice  as  wide  as  long,  quad- 
rangular, sides  nearly  parallel.  Third  primary  radials  longer  and 
wider  than  the  second;  about  twice  as  wide  as  long;  expanding  to 
the  lateral  angles,  pentagonal  and  bearing  upon  the  upper  sloping 
sides  the  secondary  radials.  One  of  them  bears  upon  each  upper 
sloping  side  three  secondary  radials  and  each  of  the  other  four 
bear  upon  one  upper  sloping  side  three  secondary  radials  and 
upon  the  other  one  a  single  pentagonal  secondary  radial  that  bears 
upon  each  upper  sloping  side  two  tertiary  radials.  There  are, 
therefore,  three  arms  to  each  of  four  radial  series  and  two  arms 
to  the  other  one,  making  fourteen  arms  in  all.  The  arm  bases 
project  nearly  horizontally.  The  arms  are  composed  of  a  single 
series  of  (cuneiform  plates. 

The  first  interradials  are  the  larger  plates  of  the  body  and  have 
nine  sides.  The  second  interradials  are  more  than  half  as  large 
as  the  first  and  reach  to  the  summit  of  the  calyx.  This  plate  in 
the  second  range  is  followed  by  three  plates,  the  central  one  is 
the  larger  and  unites  with  two  plates  on  the  vault  and  the  lateral 
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ones  form  part  of  the  arm  bases.  There  are  no  intersecondary 
radials.    There  is  no  azygons  area. 

The  vanlt  is  quite  convex  and  mach  depressed  in  the  interradial 
areas,  which  is  made  more  conspicaous  by  the  prominence  of  the 
ambnlacral  areas,  at  the  base  6f  the  arms.  There  is  a  long  sub- 
central  proboscis.  The  vault  is  covered  with  large  polygonal 
plates;  the  smaller  plates  over  the  arm  furrows  near  the  openings 
in  the  vault  are  not  shown  in  the  illustrations,  because  the  sutures 
are  not  distinct  in  our  specimens.  It  is  rare  that  they  are  cor- 
rectly exhibited  in  illustrations  of  other  species,  for  the  same 
reason.  The  plates  are  covered  with  tubercles,  those  near  the 
base  of  the  proboscis  being  somewhat  spinous.  The  two  inter- 
radial plates,  in  each  area,  that  abut  upon  the  three  plates  in  the 
third  range  of  interradials  belonging  to  the  calyx,  are  elongated 
and  the  larger  plates  of  the  vault  There  are  no  pores  or  passages 
that  penetrate  the  vault  between  the  arms. 

This  species  is  distinguished  by  its  general  form,  siir&ce  ornamen- 
tation and  by  having  fourteen  arms.  It  is  probably  as  nearly  related 
to  D.  venusttis  as  to  any  other  speciea 

Found  in  the  Hamilton  Group,  at  Charleston,  Indiana,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

DOLATOCRINUB  GBEENEI,   n.   Sp. 

Plate    III,    Fig,    10,   basal  view;  Fig.    11,  side  view;   Fig.    12, 

summit  view. 

Calyx  hemispherical,  very  slightly  constricted  below  the  arm 
bases.  Surface  sculptured  in  a  variety  of  ways;  there  are  promi- 
nent nodes  in  the  central  part  of  the  larger  plates  from  which 
there  are  radiating  ridges  and  there  are  shorter  radiating  ridges 
that  do  not  arise  from  the  central  nodes,  beside  scattering  tuber- 
cles. The  radiating  ridges  are  interrupted  at  the  sutures  and 
ventricose  in  the  middle  part  of  the  plates  with  a  node  at  the 
center  of  each.     Column  round,  medium  size. 

Basal  plates  expose  a  pentagonal  rim  around  the  column.  First 
primary  radials  wider  than  long  and  of  unequal  size,  two  of  them, 
on  the  azygouB  side,  being  ranch  larger  tfaan  the  others,  as  shown 
in  the  upper  part  of  Figure  10.  Second  primary  radials  only 
slightly  wider  than  long,  quadrangular,  sides  nearly  parallel.     Third 
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primary  radials,  about  the  same  length  as  the  second,  expand  to 
the  lateral  angles,  and  bear  upon  each  upper  sloping  side,  except 
one,  a  single  secondary  radial.  Upon  one  side  of  the  radial  series 
opposite  the  azygous  side  there  are  three  secondary  radials,  the 
last  one  of  which  bears  a  cuneiform  arm  plate.  The  first  second- 
ary radials  are  large  and  bear  upon  each  upper  sloping  side  two 
tertiary  radials.  There  are,  therefore,  four  arms  to  each  of  four 
radial  series  and  three  arn:s  in  the  radial  series  opposite  the  azy- 
gous area,  making  nineteen  arms  in  this  species.  The  arm  bases 
are  not  large  and  the  arms  appear  to  be  composed  of  a  single 
series  of  cuneiform  plates. 

The  first  interradials  are  the  larger  plates  of  the  body  and  have 
nine  sides,  in  three  of  the  areas;  but,  in  the  other  two  areas,  there 
are  two  interradial  plates  in  the  first  range  and  together  they  are 
much  larger  than  the  single  first  interradials.  The  two  interradials 
in  the  first  range  in  the  two  areas  may  be  seen  to  abut  upon  the 
two  large  first  primary  radials  in  Figure  10,  one  plate  extending 
below  the  other  and  one  of  them  may  be  seen  on  the  left  of  Fig- 
ure 11.  We  cannot  say  that  the  two  large  first  primary  radials, 
followed  laterally  by  two  plates,  in  the  first  range  of  interradials, 
represent  an  abnormal  development.  We  have  only  one  specimeo. 
The  two  first  primary  radials  are  substantially  alike  and  the  two 
peculiar  interradial  areas  are  substantially  alike.  If  they  are  ab- 
normal there  is  regularity  about  them,  and  they  are  each  separated 
by  a  four-armed  radial  series  from  the  three-armed  series.  There 
is  only  one  plate  in  the  second  range,  in  three  of  the  areas,  and 
two  in  the  other  two  areas.  In  the  third  range  there  are  three 
plates,  the  central  one  is  the  larger  and  unites  with  two  plates  on 
the  vault  and  the  lateral  ones  form  part  of  the  arm  bases.  There 
are  no  intersecondary  radials.  There  is  an  azygous  side  if  we 
would  embrace  within  it  two  radial  series  and  three  interradial 
areas,  but  there  cannot  be  said  to  be  a  single  azygous  area  as  that 
term  is  applied  in  the  description  of  crinoids. 

The  vault  is  only  slightly  convex  but  rather  strongly  depressed 
in  the  interradial  areas  between  the  arm  bases.  There  is  a  small 
subcentral  proboscis.  The  vault  is  covered  with  rather  large 
polygonal  plates,  the  two,  in  the  interradial  areas  that  abut  upon 
the  plates  in  the  third  range  of  the  interradials,  are  elongated  and 
the  larger  plates  of  the  vault.     All  the  plates  bear   tubercles  and 
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a  few  of  them  bear  a  central  spine  each  that  is  sorroanded  with 

tubercles.    There    are    no   i)ores  or    passages    that  penetrate  the 

vanlt  between  the  arms. 

This  species  is  -distingaished  by  its  wide  calyx,  low  vanity  pecn- 
liar  form,  surface  ornamentation  and  number  of  arms. 

Found  in  the  Hamilton  Group,  at  Louisville,  Ky.,  by  Q.  K. 
Greene,  in  whose  honor  the  specific  name  is  proposed,  and  now 
in  the  collection  of  S.  A.  Miller. 

Remarhs. — We  have  described  and  illustrated  fourteen  species 
of  Dolaiocrinus,  being  all  that  are  now  known  from  Ohio,  Indi- 
{\na  and  Kentucky.  Eleven  of  these  are  new  to  science,  one  of  the 
others  has  never  before  been  figured,  and  the  other  two  are  illus- 
trated and  redescribed  for  the  purpose  of  showing  characters  not 
heretofore  known.  We  call  attention  to  the  fact  that  no  one  has 
discovered  an  azygous  opening  in  any  of  the  species,  and  this  im- 
portant character  or  part  of  the  ordinary  structure  of  crinoids  may 
fairly  be  said  not  to  exist  in  this  genua  D.  magnificua  and  D. 
aureatits  have  each  an  azygous  side  to  the  calyx  and  vault  and 
D.  greenei  has  two  azygous  areas  in  the  calyx,  while  none  of  the 
other  species  have  an  azygous  side  or  azygous  area. 

Z>.  grandis,  D.  lacus,  D.  marshi^  D.  stellifer  and  D.  appraxu 
mains  have  orifices  entering  the  body  through  the  vault,  between 
the  arms,  an  important  structure  having  no  existence  in  D.  magnify 
ictis,  D.  oimntuSy  D.  ornafus  var.  asperatus,  D.  butbcusetts,  D. 
ventisiuSy  D,  nureatus,  D,  lineolaiua  or  D.  greenei^  and  whether 
or  not  the  character  belongs  to  D.  spinosus  is  not  determined. 
These  orifices,  though  conspicuous  in  the  species  to  which  they 
belong,  have  not,  so  far  as  we  are  advised,  been  heretofore  men- 
tioned, and  it  would  seem,  therefore,  appropriate  for  us  to  state 
more  fully  the  structure  aud  appearance  and  the  possible  or  proba- 
ble physiological  functions  with  which  they  were  connected. 

We  regard  them  as  excurrent  orifices  for  the  reason  that  they 
cross  the  plates  of  the  calyx  at  the  summit  by  a  furrow  and  en- 
ter the  vault  horizontally,  which  is  inconsistent  with  any  other 
hypothesis.  What  flowed  through  the  orifices  fiowed  through  the 
channels  across  the  thickness  of  the  plates  of  the  calyx,  for  we 
cannot  conceive  of  any  other  utility  or  purpose  of  the  furrows. 
Nothing  could  have  flowed  through  the  furrows  and  entered  the 
orifices  for  the  purpose  of  gaining  access  to  the  interior  of  the 
body,  for  there  was  no  means  of  propelling  anything  in  that  direc- 
tion.    Endosmosis  would  not  take  place  in  that  way. 
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They  may  have  been  used  as  conduits  for  ihe  waste  material 
that  entered  throngh  the  ambulacral  furrows,  or  for  the  discharge 
of  surplus  water,  but  whatever  their  purpose  they  must  have  been 
used  in  the  performance  of  some  important  physiological  function. 
There  would  seem  to  be  no  doubt  of  that  fact.  This  conclusion 
leads  us  to  ask  why,  if  they  were  so  important  to  the  species  pos- 
sessing them,  did  the  greater  number  of  species  in  the  genus  ex- 
ist without  them?  The  question  is  unanswered  and  at  present  un- 
answerable, because  the  physiological  functions  performed,  at  the 
seat  of  life,  which  is  supposed  to  have  been  near  the  central  part 
and  on  a  level  with  the  top  of  the  calyx,  in  this  genus  of  palaeo- 
zoic crinoids,  are  not  known.  The  orifices  are  elongated  externally 
and  in  their  passage  through  the  vault,  because  they  are  directed 
horizontally  throngh  the  convex  vault,  and  the  elongation,  there- 
fore, depends  upon  the  convexity  of  the  vault  in  the  different  spe- 
cies. 

<^ 

ORINOID   BASES. 

Plate  Illy  Fig.  13,  superior  side  of  an  eroded  base;  Fig.  14,  in- 

ferior  side  of  same. 

Orinoid  bases  are  as  full  of  pores  as  sponges  and,  when  silici- 
fied,  they  may  be  cleaned  with  acid  and  made  to  expose  the  pores 
as  shown  in  the  illustrations.  Weathered  specimens,  when  not 
silicified,  expose  the  pores,  and  a  broken  fragment  will  expose 
them  also.  Unaltered  and  finely  preserved  specimens  do  not  expose 
the  poTQB  externally.  The  column  is  inserted  in  an  obconoidal 
cavity  in  the  base  and  the  pores  radiate  from  this  cavity  in  all  di- 
rections to  the  farthest  extremities  of  the  base.  They  are  rarely 
larger  than  an  ordinary  sewing  needle,  and  generally  less  in  size, 
but  so  numerous  that  the  interspaces  have  a  diameter  but  little 
more  than  the  diameter  of  the  pores.  The  radiating  pores  are 
more  or  less  sinuous  and  accommodated  to  the  irregularities  of 
the  base. 

These  pores,  as  we  suppose,  were  connected  with  the  columnar 
canal  and  through  them  the  material  passed  that  formed  the  base. 
The  histogenesis  of  the  base  may  be  compared  with  the  formation 
and  development  of  the  bones  of  an  animal.  The  mucous  or  fluid 
substance,  that  contained  the  material  for  the  base,  passed  through 
the  columnar  canal  into  the  pores  of    the  base  and  was  deposited 
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in  a  softer  state  than  it  afterward  assamed.  In  this  way  the  base 
increased  in  size  with  the  growfch  of  the  animal,  and  was  made  to 
fill  the  ineqaalities  of  the  sarfaoe,  to  which  it  attached,  and  to 
extend  over  the  border  so  as  to  form  hooks  or  anchors  of  sup- 
port The  nutrition  for  the  formation  of  the  organic  structure  of 
the  base  was  furnished  in  the  same  manner  that  it  was  supplied 
for  all  other  parts  of  the  skeleton  of  a  crinoid.  The  pores  of  the 
base  were  channels  for  nutrition  and  were  appropriated  exclusively 
to  the  construction  and  support  of  it. 

The  plates  of  a  crinoid  column  were  enlarged  with  the  growth 
of  the  animal,  as  bones  and  shells  are  increased  in  size;  but  new 
plates  seem  to  have  originated  exclusively  at  the  lower  end,  or 
within  the  obconoidal  cavity,  in  the  base,  at  the  end  of  the  col- 
umn; none  appear  to  have  been  intercalated  between  older  plates 
and  none  were  added  at  the  superior  end  of  the  column.  The 
columnar  canal  was,  therefore,  a  channel  for  nutrition,  and  noth- 
ing passed  into  it  except  the  dig^ted  and  reparatory  juices  for 
the  columnar  cords  or  tendons  and  the  skeletal  plates  and  base. 

The  base  illustrated  is  from  the  Hamilton  Group,  at  Louisville, 
Ey.,  but  it  does  not  differ  in  organic  texture  or  structure  from 
bases  found  in  other  groups  of  rocks. 
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Family    ICHTHYOCRINIDAE. 

LECANOCRINUS   0SWEG0ENSI8   n.    sp. 

Plate  III,  Fig,  15,  view  on  the  right  of   the  ray  on  the  azygous 

side;  Fig,  16,  azygous  side;  Fig,  17,  view  of  the  ray  he- 

tweeii  the  azygous  area  and   the   area  shown  in 

Fig,  15,  and  which  bears  four  pri^ 

mary  radials. 

Species  small,  subelliptical  in  general  outline.  Calyx  obconoidal, 
bulged  on  the  right  of  the  azygous  area,  truncated  for  a  small, 
round  column,  which  is  composed  of  thin  plates,  exposing  the  ser- 
rated edges  for  the  union  of  the  plates,  and  having  a  very  small  col- 
umnar canal.  Plates  of  the  calyx  slightly  convex  and  covered  with 
granules:  sutures  distinct 

The  three  basals  form  a  low  pentagonal  cup,  about  twice  the 
diameter  of  the  column.  The  subradials  are  of  unequal  size,  the 
one  below  the  azygous  area  is  the  larger  and  has  seven  sides,  two 
of  the  others  are  hexagonal  and  two  pentagonal.  There  are  four 
primary  radials  in  the  series  on  the  right  of  the  azygous  area  and 
three  in  each  of  the  other  series.  The  first  primary  radials  are 
unequal  in  size,  the  one  on  the  right  of  the  azygous  area  being 
the  smaller  and  having  only  five  sides,  the  others  are  hexagonal 
or  heptagonal,  depeudiug  upon  whether  they  are  truncated  upon 
one  or  both  superior  lateral  angles  by  the  first  interradials.  The 
second  primary  radials  are  short  and  wide  and  of  very  unequal 
size,  the  one  on  the  right  of  the  azygous  area  is  the  larger  and  is 
hexagonal,  the  others  are  subquadrangular,  but  when  a  superior 
lateral  angle  is  truncated  by  a  second  interradial  they  become  pen- 
tagonal. Four  of  the  third  primary  radials  are  short,  wide,  pen- 
tagonal and  bear  upon  the  upper  sloping  sides  the  secondary  radi- 
als or  free  arms;  the  other  third  primary  radial  is  shoi  t,  wide, 
subquadrangular  though  slightly  truncated  at  the  superior  lateral 
— 5G. 
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angle  on  the  azygons  side,  bo  as  to  make  it  pentagonal;  aiid  it  is 
then  followed  by  a  fourth  primary  radial  which  is  pentagonal  and 
axillary,  and  beard  upon  the  upper  sloping  side  the  secondary  radi- 
als  or  free  arms.  The  arms  preserved  in  our  specimen  have  three 
short,  secondary  radials,  in  each,  the  last  one  of  which  is  pentag- 
onal and  supports,  on  each  upper  sloping  side,  a  third  series  of 
platea 

There  are  two  small  regular  interradials  in  each  area,  one  above 
the  other;  the  first  one  separates  the  second  and  third  primary 
radials,  in  each  series,  in  some  of  the  areas,  it  truncates  the  su- 
perior angles  of  the  first  primary  radials,  in  others  it  does  not  ex- 
tend so  low.  The  first  azygous  plate  is  rather  larger  than  the  first 
primary  radial  on  the  right  and  has  eight  sides;  it  truncates  a  sub- 
radial,  abuts  upon  three  primary  radials  on  the  rights  though  the 
third  one  truncates  the  angle  only  slightly,  two  on  the  left,  and 
is  followed  by  two  plates  on  the  superior  side,  the  one  on  the  left 
being  quite  small.  The  larger  plate  in  the  second  range  is  suc- 
ceeded by  a  small  plate  on  the  right,  which  is  all  that  is  preserved 
in  our  specimen,  but  the  facet  for  another  plate  in  the  middle  part 
is  well  preserved.  The  azygous  area,  therefore,  has  five  or  more 
plates. 

This  species  is  readily  distinguished  from  all  others  by  the  gen- 
eral form,  regular  interradial  plates,  azygous  interradials  and  series 
of  four  primary  radials  in  one  of  the  rays.  It  is  wholly  unneces- 
sary to  compare  it  with  any  of  them,  though  it  clearly  belongs  to 
this  genus. 

Found  in  the  Niagara  Group,  at  Oswego,  Illinois,  and  now  in 
the  collection  of  Wm.  F.  E.  Gurley. 


36 


Family   ACTINOCRINIDAE. 

MEGISTOCRINUS   EXPAN8US  D.   sp. 

Plate  III,  Fig.  18,  basal  view  of  a  large  specimen;  Fig,  19,  sum' 

mil  view  of  the  same;  Fig.  20,  side  view  of  the  same; 

Fig.  21,  hassX  view  of  a  small  specimen 

showing  the  commencement  of 

the  horizontal  arms. 

Calyx  very  shallow;  broadly  basin-shaped;  from  three  to  five 
times  as  wide  as  high;  columnar  cavity,  evenly  concave,  commenc- 
ing from  about  the  middle  of  the  second  radials,  the  superior  part 
of  which  curve  upward;  the  calyx  continues  to  expand  from  the 
second  radials  to  the  arms,  expanding  more  rapidly  as  the  arms 
are  approached.  The  arms  are  directed  horizontally.  The  column 
is  round  and  of  medium  size.  The  vault  is  one-half  higher  than 
the  calyx  and  has  twice  the  capacity. 

The  basal  plates  have  an  hexagonal  outline,  about  one-half  wider 
than  the  diameter  of  the  column.  The  first  primary  radials  abut- 
ting on  a  single  basal  plate  are  hexagonal,  those  abutting  on  two 
basals  are  heptagonal.  The  second  primary  radials  are  a  little 
larger  than  the  first  and  hexagonal.  The  third  primary  radials 
are  about  the  size  of  the  first,  pentagonal,  and  support  upon  each 
upper  sloping  side  secondary  radials. 

The  external  surfaces  of  all  the  plates  covering  the  three  speci- 
mens at  hand,  one  of  them  being  intermediate  in  size  between  the 
two  illustrated,  are  more  or  less  eroded  or  disintegrated.  The 
best  preserved  plates  are  beveled  at  the  sutures,  and  it  is,  there- 
fore, believed  that  specimens  having  a  well  preserved  external  sur- 
face will  show  distinctly  the  outlines  of  all  the  plates.  In  our 
specimens  the  sutures  of  the  secondary  and  tertiary  radials  and 
those  of  the  vault  are  generally  obscure;  some  of  them  are,  how- 
ever, distinct.      This   is  the  reason  the  illustrations  are  not  made 
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to  show  all  the  plates,  and,  for  the  same  reason,  there  is  a  little 
doubt  about  the  number  and  shape  of  some  of  the  plates  just 
below  the  top  of  the  calyx. 

The  first  secondary  radials  are  nearly  as  large  as  the  third  pri- 
mary radials.  In  one  of  the  lateral  rays  on  each  side  there  are  no 
tertiary  radials.  In  each  of  these  two  rays  the  second  secondary 
radials  are  somewhat  smaller  than  the  first  and  extend  to  the 
lower  part  of  the  commencement  of  the  enlargement  for  the  arms. 
There  are  three  or  four  more  plates  in  eaoh  series,  forming  the 
base  of  the  arms,  before  the  arms  become  free.  This  gives  us  five 
or  six  secondary  radials  in  each  series,  and  two  arms  to  each  of 
these  rays.  In  the  other  three  rays  there  is  only  a  single  sec- 
ondary radial  in  each.  It  is  pentagonal  and  supports  upon  each 
of  the  upper  sloping  sides  tertiary  radials.  There  are  four  or  five 
tertiary  radials  in  each  series,  the  last  three  or  four  of  which  form 
the  base  of  the  arms  before  they  become  free.  The  last  two  or 
three  plates  in  each  of  the  radial  series  are  more  or  less  cunei- 
form before  the  arms  become  free.  There  are,  therefore^  four 
arms  to  each  of  three  rays  and  two  arms  to  each  of  the  other  two 
rays,  making  in  all  sixteen  arms  to  this  species.  The  arms  are 
composed  of  a  single  series  of  cuneiform  plates. 

In  the  interradial  areas  there  is  one  hexagonal  plate  separating 
the  second  primary  radialF^,  und  two  plates  in  the  second  range  sep- 
arating the  third  primary  radials,  each  of  which  is  about  the  size  of 
the  primary  radials.  There  are  three  plates  in  the  third  range,  three 
in  the  fourth  and  three  in  the  fifth;  the  last  form  a  sharp  ridge 
between  the  arm  bases,  which  rises  above  the  vault  plates,  that 
abut  against  it.  In  the  iutersecondary  areas  there  is  one  plate  in 
the  first  range  and  two  in  the  second;  the  latter  form  a  sharp 
ridge  between  the  arm  bases,  which  rises  above  the  vault  plates 
that  abut  against  it.  First  azygous  plate  in  line  with  the  first 
primary  radials  and  of  the  same  size;  it  is  followed  by  three  plates 
of  the  same  size  as  the  first  radials.  Above  these  the  area  and 
arrangement  of  the  plates  is  very  much  like  the  regular  areas, 
with  about  one  more  plate  in  each  range. 

,  The  vault  bears  a  large  central  plate  with  a  big  conical  spina 
There  is  also  a  spinous  plate  over  the  junction  of  the  ambalacral 
furrows  in  each  series,  making  six  spinous  plates  on  the  vault 
The  plates  that  cover  the  vault  are  polygonal  and  of  very  unequal 
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size.  There  is  an  orifice  on  the  azygous  side  of  the  central  spine. 
The  ambulacral  areas  are  raised  into  rounded  ridges  and  the  in- 
terradial  areas  are  depressed  between  the  arms.  The  surface  of  the 
plates,  in  our  specimens,  is  destroyed  and  the  larger  number  of 
the  sutures  are  not  discernable. 

This  species  is  distinguished,  by  its  general  form,  from  all  others. 
The  broad  shallow  calyx,  high  convex  vault,  and  horizontal  arms 
will  alone  distinguish  it.  The  number  and  arrangement  of  the 
arms  is  also  a  distinguishing  feature  as  well  as  the  surface  of  the 
plates,  for  most  species  from  rocks  of  the  same  geological  age, 
have  highly  convex  or  subspinous  plates  in  the  calyx. 

Found  in  the  Hamilton  Group,  at  Louisville,  Ky.,  and  now  in 
the  collections  of  the  authors. 

AN   INTERESTING   LETTER. 

There  is  a  letter,  on  file  in  the  State  Museum  of  Natural  His- 
tory of  Illinois,  belonging  to  the  Geological  Department,  from 
Charles  Wachsmuth,  dated,  at  Burlington,  Iowa,  August  9,  1892, 
containing  the  following  paragraph: 

"  I  have  described  the  Eucalyptocrinus  lindahli  and  have  sent 
the  description,  together  with  that  of  some  other  new  species  from 
the  Niagara  Group  to  the  American  Geologist  for  early  publication, 
to  secure  priority,  as  I  am  aware  that  S.  A.  Miller  will  be  out 
this  fall,  on  some  of  the  same  species.  This,  of  course,  is  confi-' 
dential,  for  I  do  not  want  Miller  to  know  it." 

There  was  no  more  sympathizing  place,  for  the  publication  of 
such  material,  than  the  American  Geologist,  a  journal  that  never 
aspires  to  a  higher  level  in  scientific  matters. 


-6  G. 
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PLATE   I. 


Paob. 

DOLATOCRINUs  SLAGNIFK  US,   D.  Sp 5 

Fig.  1.    BaMtl  view  of  a  calyx  somewhat  Injured  near  middle  part. 

Pig.  2.    Vault,  k  part  beinf;  broken  away. 

Fig.  S.    Lateral  view  of  calyx,  showinf^  Hix-arined  ray  and  height  of  van  It. 

DOLATOCRnfL'8   8PINOBUH,  n.  sp H 

Fig.  4.    Basal  view  of  a  calyx. 

Fi^.  5.    Lateral  view  of  calyx  showing  some  of  the  spines  on  the  plates  of  the  vault. 

Doij^TocRiNUs  LAcus,  Lyou » 

Fig.  6.    Lateral  view  of  a  calyx. 
Fig.  7.    Basal  view. 

DoLATociuNrs  MAKsui,  I^yow 11 

Fig.  ^.    Ba(<al  view  of  a  cAlyx. 
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PLATE  II. 


Paox. 

DOLATOCRIM us  OEANDIS,  n.  8p 14 

Pig.  1.    Baul  Ttowof  acalyx. 

Fig.  8.    Yanli,  somewhat  broken  away  near  the  center. 

Fig.  8.    Lateral  view  of  calyx. 

DoXJkTOOBUniS  OBMATUB  TAB.  A8PBHATU8,  n.  Vav 16 

Fig.  4.    Basal  view  of  a  calyx. 

Fig.  5.    Yaalt.  i 

Fig.  tf.    Lateral  view  of  calyx. 

OoLATooRixns  oBNATus,  Meek 18 

Pig.  7.    Basal  yiew  of  a  calyx. 

Fig.  8'.    Vault. 

Pic  9.    Lateral  view  of  calyx. 

DoLATOCIUHirS   STBLLIFBR^  D.  Sp «» 

Fig.  10.    Basal  view  of  a  calyx. 

Fig.  11.     V^ault. 

Fifr.  12.    Lateral  view  of  a  fragmentary  calyx,  showing  interior  of  basals. 

DOLA  I  OCRIND8  BULBACBU9.  H.  «p 'H 

Fig.  13.     Basal  view  of  a  calyx. 

Fig.  14.     Vault.  ^ 

Fig  15.    IjSteral  view  of  calyx. 

DOI.ATOCUINL'S   VENU8TU8,  n.  8p ^ 

Fig.  16.  Basal  view  of  a  calyx. 
Fig.  17.  Lateral  view  of  calyx. 
Fig.  IS.     Vault. 
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PLATE  III. 


\ 

PAOB. 
DOLATOCBINUS  AURBATUB,  n.  Sp M 

Fig.  1.  Basal  view  of  a  calyx. 
Fig.  2.  Lateral  Tiew  of  caljrz. 
Pig.  B.    Van  it. 

DOLATOCBINUB  APPBOXIMATD8,  n.  tp 25 

Fig.  4.    Basal  view  of  a  caljx. 

Pig.  6.    Vault. 

Fig.  6.    Lateral  view  of  calyx. 

DorjiTOCIUNUS  UM BOLATUa,  n.  sp 87 

Pig.  7.  Basal  view  of  a  calyx. 
Fig,  8.  Lateral  view  of  calyx. 
Pig. «.    Vaalt. 

DOLATOORINUS  ORBIIfBI.  n.  Sp 86 

Fig.  10.  Basal  view  of  a  calyx. 
Fig.  11.  Lateral  view  of  calyx. 
Fig.  12.    Vault. 

CrINOID  BA8E 81 

Fig.  13.    Superior  side  of  an  eroded  ba^e. 
Pig.  14.    Inferior  side  of  same. 

LBCANOCKI.NUaOSWEaOENSIS,  n.  sp 88 

Pig.  15.    Lateral  view  showing  area  on  right  of  the  ray  on  azygoiis  8ide. 

Fig.  16.    AzygouB  pide  view. 

Pl^.  IT.    View  of  the  ray  "between  the  azygoos  area  and  the  area  shown  in  Fie.  15. 

MEOisTorRi.NUS  Kxr.\N«U8,  n.  6\) 86 

Fi«f.  IS.     Batial  view  of  a  calyx. 

Fig.  19.     Vault. 

Fig.  a)     Lateral  view. 

Fig.  21.     Bacal  view  of  a  smaller  specimen,  showing  the  roiiimencement  of  tht>  horizontal 
•urmn. 
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NEW  GENERA  AND  SPECIES  OF  ECHINODERMATA, 

BY   8.   A.    MILLER   AND   WM.    F.    E.    GURLEY. 


SUBKINGDOM  ECHINODERMATA. 


CLASS  CRINOIDEA. 

ORDER  CYSTOIDEA. 

FAMILY  HOLOCYSTIDiE. 

HOLOCY8TITE8   GYRINU8,   n.   sp. 

Plate    7,    Fig.    i,    ventral   view;  Fig.  2,  posterior  view;    Fig,    3, 

summit  view. 

Thi8  species  is  large,  and  if  the  almost  perfect  specimen,  which 
we  have  illustrated,  possesses  the  normal  form  of  complete  de- 
velopment, then  it  became  free  in  the  later  stages  of  growth,  for 
a  scar  at  the  terminal  point,  indicates  an  attachment  to  some 
foreign  object  in  a  younger  state.  The  specimen  is  a  little  de- 
pressed dorso-ventrally.  It  is  broad  and  rounded  at  the  summit, 
followed  immediately  below  by  a  sac-like  swelling,  from  which  it 
is  continued  in  an  obconoidal  form  until  it  terminates  in  an  ob- 
tuse  point  The  fanciful  resemblance,  in  the  general  outline,  to  a 
tadpole  suggested  the  specific  name. 

Commencing  at  the  base  or  lower  end,  there  is  a  solid  obconoidal 
piece  nearly  as  long  as  its  greater  diameter,  which  is  followed  by 
a  range  of  eight  unequal,  irregular,  and  more  or  less  elongated 
plates.  Two  plates  are  inserted  between  this  range  and  the  next  on 
the  right  part  of  the  ventral  side.  There  are  eleven  large  and  elon- 
gated plates  in  the  second  range,  and  three  plates  are  inserted  on 
the  posterior  side,  between  it  and  the  next  range.  There  are  thirteen 
large,  irregular  aud  elongated  plates  in  the  third  range  and  nine- 
teen plates  in  the  fourth  range.  The  fifth  range  consists  of  plates 
more    irregular    in    their  order  of    arrangement   aud   still    more 


arm,  the  furrow  runs  up  to  the  base  of  the  arm  where  it  does 
not  cut  one-fourth  of  the  thickness  of  the  plate,  aud  where  the 
pores  upon  the  sides  appear  to  differ  from  the  other  pores  that 
penetrate  the  plate  only  by  being  arranged  externally  in  two 
lines.     The  physiological  functions  of  this  furrow  are  unknown. 

We  do  not  desire  to  be  understood  as  laying  any  stress  on  the 
word  arms  used  above,  for  so  far,  no  arms,  in  the  true  sense, 
have  been  found  in  this  genus.  Instead  of  that  we  have  had 
ambulacral  spines,  in  some  species,  and  in  others  no  indications 
of  spines.  In  this  species  there  may  have  been  only  spines  in- 
stead of  arms  possessing  any  kind  of  movement.  All  of  the  plates 
are  poriferous,  some  much  more  densely  poriferous  than  others; 
even  the  basal  plate  is  poriferous.  The  pores  generally  penetrate 
the  plates  in  pairs. 

This  is  a  remarkable  species,  on  account  of  the  Y-shaped 
furrow  that  connects  the  three  arm  or  spine  bases,  and  it  is  dis- 
tinguished from  all  others  by  its  peculiar  form,  size  and  the 
plates  covering  the  body. 

Found  by  J.  F.  Hammell  in  the  lower  part  of  the  Niagara 
Group,  in  JeflFerson  county,  Indiana,  and  now  in  his  collection. 

HOLOCYSTITES    SPLENDENS,   n.    sp. 

Plale  7,  Fig.  7,  left  anterior  view  or  most  ventricose  side;  Fig,  8, 
right  posterior  view  or  least  ventricose  side;  Fig.  9,  summit  view. 

This  species  is  rather  below  medium  size,  balloon  shaped  or 
somewhat  pear-shaped  and  our  specimen  is  most  ventricose  on  the 
left  anterior  side.     It  was  sessile  and  the    cicatrix  for  attachment 

• 

is  plainly  preserved.  The  whole  body  is  pustulose  and  every 
pustule  is  pierced  by  a  pair  of  pores.  There  are  also  a  number 
of  large  round  cavities  or  hemispherical  depressions  irregulajly 
distributed  over  the  body,  as  shown  in  the  illustrations,  the  pur- 
pose of  which  is  wholly  unknown.  -It  has  been  supposed  that 
they  are  marks  of  disease,  and  that  the  fact  that  the  whole  order 
of  cystideans,  soon  after  their  great  abundance  in  the  Niagara 
Group,  became  extinct,  gave  color  to  the  supposition,  but  we  have 
no  evidence  that  they  are  marks  of  disease. 

Commencing  at  the  lower  end,  we  have,  first,  a  small,  round 
piece  that  attached  to  some  foreign  object,  but  which  is  papil- 
lose and  pierced   with  pores   just  as  the    plates  are    above.     It   is 
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variable  in  size.  Above  the  fifth  range  the  plates  are  not  dis- 
posed in  ranges  nor  in  any  other  defined  order,  and  differ  so  much 
in  size. and  shape,  that  one  can  hardly  say  how  many  ranges  they 
would  make  if  disposed  in  some  order.  We  would  estimate,  if 
they  were  in  ranges,  there  are  above  the  fifth  range  and  below 
the  mouth  about  seven  or  eight  ranges;  or  between  the  basal 
piece  and  the  mouth  about  twelve  or  thirteen  ranges.  Our 
specimen  is  most  ventricose  on  the  right  side,  and  there  is  a  base 
of  a  young  cystidean  at  the  lower  side  of  the  mouth  and  another 
immediately  below  one  of  the  arm  bases  and  some  smaller  bases 
on  other  parts  of  the  body. 

Looking  at  Fig.  3,  the  mouth  may  be  seen  on  the  upper  side 
of  the  figare,  two  arm  bases  on  the  right  and  one  on  the  left, 
connected  by  a  Y  shaped  ambulacral  furrow,  and  in  the  central 
part,  between  the  mouth  and  the  ambulacral  furrow,  what  has 
been  supposed  to  be  the  small  anal  opening.  The  mouth  is  on 
the  margin  of  the  anterior  end  and  appears  to  have  been  sur- 
rounded by  six  plates,  but  the  cystidean  base  covers  the  lower 
side  of  it,  and  hence,  possibly,  there  are  seven  plates.  The  anal 
(?)  opening  is  small  and  at  the  summit  of  a  cone  which  is  on 
the  line  of  two  plates.  The  ambulacral  farrow  is  at  the  extreme 
summit  and  connects  the  three  arm  bases  by  following  the  sutures 
between  the  plates;  the  plates  are  denticulated  or  united  by  a 
zigzag  line  at  the  bottom  of  the  furrow.  Each  plate  that  sup- 
ports an  arm  is  thickened  and  prominent  and  the  ambulacral 
furrow  is  continued  across  this  plate  to  the  top  of  the  prominence, 
where  the  cicatrix  shows  the  place  to  which  the  arm  was  at- 
tached. The  arms  are  ]|ot  preserved.  On  each  side  near  the 
bottom  of  the  ambulacral  furrow  there  is  a  row  of  pores,  but  a 
free  plate  of  the  same  character  from  the  same  or  a  similar 
species,  when  examined  from  below,  does  not  show  these  pores  in 
lines,  nor  can  they  be  distinguished  from  the  other  pores  that 
penetrate  the  plate  from  all  sides.  The  ambulacral  furrow,  there- 
fore, is  not  homologous  with  the  ambulacral  furrows  of  either 
crinoids  or  blastoids.  There  is  no  reason  to  suppose  that  it  was 
a  food  groove,  was  covered  with  minute  plates,  or  was  furnished 
with  pinnules.  It  appears  as  a  triangular  furrow  cut  only  half 
way  through  the  plates,  and  where  following  the  suture  lines  of 
plates,  the  plates  are  more  firmly  joined  than  elesewhere  by  the 
denticulated  edges,  but  when  it  enters  upon  a  plate  that  bears  an 
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bat  the  openings  are  unknown.  Colamn  oomparatively  large  oom- 
poeed  of  thin  plates  and  tapering  as  in  Steleocy stiles.  Type  B. 
Wetherhyi. 

BELEMNOCY8TITE8  WETHERBYI,   B.   Sp. 

Plaie  r,  Fig.  4,  dorsal  side  of  a  specimen  with  part  of  the  column 

attached;  Fig.  5,    dorsal  side  of  another  specimen  with 

column  and  part  of  the  plates  broken  off;  Fig. 

6,  ventral  side  of  same,  part  of  the  plates 

only   being    distinguishable. 

In  1881  Professor  A.  G.  Wetherby,  in  an  article  entitled  "De- 
scriptions of  New  Fossils  from  the  Lower  Silarian  and  Subcar- 
boniferons  Bocks  of  Kentucky,"  published  in  Jour.  Cin.  Soc.  Nat. 
Hist,  vol.  4,  p.  177,  pL  V,  figs.  2  and  2a,  called  attention  to  a 
"new  genus  and  species"  of  cystideans,  without  attempting  to  give 
it  a  name  or  determine  its  affinities.  Fig.  4  is  a  reproduction  of 
his  figure  2,  which  is,  evidently,  the  dorsal  side  of  the  specimen. 
He  said  of  it:  "The  column  is  round  and  tapers  rapidly.  The 
peculiar  character  of  this  anomalous  fossil  is  the  presence  of  a 
single  arm,  originating  between  two  large  plates  which  form  the 
apex  of  the  body  on  the  (ventral)  side.  Seven  plates  of  the  arm 
are  shown.  Near  it,  upon  the  left  side,  as  shown  in  the  figure,  is 
a  small  tubercle,  evidently  formed  by  valvular  plates  now  silici- 
fied  BO  as  to  obscure  their  arrangement"  Our  specimen,  as  shown 
in  fibres  5  and  6,  is  just  like  his,  except  the  lower  part  is  broken 
away,  and  we  have  attempted  to  give  a  better  view  of  the  ventral 
side  than  is  shown  in  his  figure  2a.  We  have  given  him  the 
honor  of  the  specific  name. 

Body  Qpmpressed,  convex  on  each  side,  within  the  marginal  rim 
of  plates,  outline  subovoid,  truncated  at  the  base  for  the  attach- 
ment of  a  large  column,  which  is  composed  of  thin  plates  and 
tapers  rapidly. 

There  are  nine  plates  in  the  marginal  rim,  not  including  the 
two  which  abut  upon  the  column.  Five  on  one  side  and  four  on 
the  other.  These  plates  are  large  and  sutures  distinct.  The 
sutures  are  exactly  opposite  each  other  on  the  two  sides  and  are 
plainly  shown  curving  over  the  margin,  which  is  thin  and  sharp. 
This   peculiar  rim  of  plates  increases  in  thickness  ou    the  ventral 
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Bide  toward  the  central  part  of  the  body,  which  renders  it  prob- 
able that  they  are  furrowed  within  so  that  a  transverse  section 
would  be  somewhat  V-shaped,  though  they  are  depressed  on  the 
dorsal  side.  In  no  part  of  this  rim  is  there  any  evidence  of 
X)ectinated  rhombs,  pores  or  arms. 

On  the  dorsal  side  of  our  specimen,  there  are  only  five  plates 
preserved  within  the  marginal  rim,  but  figure  4  shows  there  are 
seven  plates,  two  of  which  abut  upon  the  column.  The  three  su- 
perior plates  are  subconical.  The  outer  surface  is  destroyed  by 
silicification. 

On  the  ventral  side,  there  are  evidently  more  plates  within  the 
marginal  rim,  but  part  of  them  cannot  be  distinguished,  in  our 
specimen,  because  the  silicification  has  obscured  the  sutures.  The 
ventral  side  is  much  more  convex  than  the  dorsal.  The  single 
arm  to  which  Wetherby  referred  arises  between  plates,  within  the 
marginal  rim  of  plates,  and  not  from  the  apex  of  the  body  by 
any  means.  This  is  shown  by  his  illustration  as  well  as  by  ours. 
We  cannot  distinguish  the  arm  plates,  in  our  specimen,  but  the 
projection  seems  to  be  that  of  an  arm.  We  are  not  able  to  dis- 
tinguish any  openings,  but  the  tubercle,  to  which  Wetherby  re- 
ferred, is  on  the  left  of  what  we  have  called  the  column,  though 
it  is  not  shown  in  our  illustration,  and  we  are  not  sure  that  it 
indicates  anything  beyond  the  convexity  of  the  plate. 

Found  in  the  Trenton  Group,  in  Mercer  county,  Kentucky,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

Family  CARYOCRINID^. 

caryocrinus  ellipticus,  u.  sp. 

Plate  II,  Fig.  13,  anterior  side   view;  Fig.  14,  summit  view. 

Species  below  medium  size,  subelliptical  in  outline,  somewhat 
angular  below,  but  round  in  the  central  part.  Sharp  ridges  radi- 
ate from  the  center  of  the  plates  to  each  angle,  except  on  the 
basal  plates,  where  a  sharp  ridge  rans  from  each  of  the  two  supe- 
rior angles  on  each  plate,  to  the  point  of  columnar  attachment. 
There  is  a  single  row  of  pores  on  each  side  of  these  angular 
ridges,  but  none  elsewhere  on  the  plates. 

The  four  basal  plates  are  of  unequal  size  and  form  a  cup  less 
than  one-thirl  the  length  of    the  body.     The   strong  longitudinal 
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ridges  give  it  an  hexagonal  outliDe.  The  base  is  rather  deeply 
excavated  for  the  insertion  of  the  column.  The  six  plates  in  the 
second  range  are  of  unequal  size  and  the  larger  ones  follow  the 
smaller  basal  plates  so  that  the  symmetry  of  the  body  is  re- 
stored, two  are  pentagonal,  two  hexagonal  and  two  heptagonal. 
These  plates  bear  sharp  ridges  radiating  from  the  center  to  each 
angle.  There  are  eight  plates  in  the  third  range  of  unequal  size 
and  different  in  outline.  The  summit  is  covered  with  very  convex 
plates.  The  mouth  is  near  the  margin,  slightly  elevated  and  sur- 
rounded by  four  convex  plates,  one  of  which  is  much  larger  than 
the  others.  The  central  plate  is  heptagonal  and  surrounded  by 
seven  plates.  There  are  several  smaller  plates  on  the  vault  There 
are  nine  arm  openings  to  the  vault. 

This  species  is  probably  more  nearly  related  to  C,  indianensis 
than  to  any  other  described  species.  It  differs,  however,  in  the 
general  form  and  in  the  absence  of  the  constriction  below  the 
arms.  The  third  range  of  plates  are  not  alike  in  the  two  species 
and  the  vaults  are  different.  That  species  has  twenty-one  arms 
disposed  in  clusters;  this  one  has  only  nine,  and  they  are  not  in 
clusters.  The  plates  of  the  vault  in  that  species  bear  pores  and 
pustules,  while  in  this  the  plates  are  smooth  and  convex.  There 
are  pores  and  pustules  between  the  radiating  lines  in  that  species 
and  there  are  none  in  this.  The  surface  ornamentation  will  readily 
distinguish  the  species  as  well  as  the  general  form. 

The  specimen  illustrated  is  from  the  Niagara  Group,  at  Osgood, 
Indiana,  and  is  in  the  collection  of  S.  A.  Miller.  Four  specimens 
are  in  the  collection  of  Wm.  F.  £.  Gurley,  from  the  Niagara 
Group,  at  St  Paul,  Indiana,  and  they  seem  to  differ  only  in  bear- 
ing higher  and  sharper  radiating  lines. 

OARYOCRINUS   BULBULU8,   U.   sp. 

Plate  II,  Fig.  15,  anterior  side   view  showing  mouth  at  the  sum- 

mit  and  arm  openings  laterally;  Fig,  16,  posterior 

view;  Fig.   17,   summit  view;  Fig. 

18,  basal  view  of  same. 

Body  bulbous,  or  subovoid,  subpyramidal  from  the  column  to 
the  middle  of  the  second  range  of  plates,  where,  by  reason  of  the 
central  protuberances  on  the  plates,  it  is  hexagonal;  above  this,  it 
is  less  angular,  but  the  mouth  is  produced  above  the   rest  of    the 
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Bummit,  which  is  somewhat  flattened  behind  the  month.  The  sur- 
face, as  it  appears  on  our  two  specimens,  one  of  which  is  unaltered 
limestone  and  the  other  silioified,  is  smooth.  There  are  no  radiat- 
ing lines  or  ridges,  granules  or  pustules  and  there  are  no  pores 
that  can  be  discovered  with  an  ordinary  magnifier. 

The  four  plates,  in  the  first  range,  form  a  subhexagonal  cup 
about  one-third  of  the  length  ot  the  body,  which  has  a  small 
hemisphericfd  depression  at  the  bottom  for  the  insertion  of  a  col- 
umn. The  six  plates  in  the  second  range  are  of  unequal  size, 
four  are  hexagonal,  one  pentagonal  and  one  heptagonal;  all  are 
longer  than  wide,  except  the  heptagonal  plate,  which  is  fully  as 
wide  as  long.  Each  plate  is  subpyramidal  externally,  that  is,  pro- 
duced centrally  in  the  form  of  a  node,  which  gives  to  the  central 
part  of  the  body  its  hexagonal  outline.  A  cast  however,  would 
not,  probably,  preserve  this  hexagonal  outline  and  might  be  per- 
fectly round. 

There  are  eight  plates  in  the  third  range  of  unequal  size  and 
different  in  outline.  Two  hexagonal  plates  stand  nearly  upright 
and  abut  upon  the  mouth,  with  their  superior  angles  between  the 
mouth  and  an  arm  opening  on  either  side.  Six  of  the  plates  rest 
between  the  superior  lateral  sides  of  the  plates  of  the  second  range 
and  two  of  them,  each,  truncate  a  single  plate  in  the  second 
range.  The  latter  two  are  the  smaller  plates  in  the  range.  All  of 
the  plates  of  this  range  except  where  truncated  by  the  mouth  and 
arm  openings  abut  upon  the  plates  of  the  vault 

There  is  a  subcentral  plate  on  the  vault,  but  the  sutures  between 
the  plates  in  our  specimens  are  not  distinct,  and  we  are  not  cer- 
tain, therefore,  as  to  the  number  of  plates  surrounding  it;  appar- 
ently there  are  only  six,  but  probably  there  are  seven.  There  are 
only  six  armholes  that  are  clearly  distinguishable  on  the  limestone 
specimen,  but  there  appear  to  be  nine  in  the  silicified  specimen. 

This  species  is  widely  separated  from  all  hitherto  described,  but 
there  is  no  doubt  about  the  generic  relations. 

Found  in  the  Niagara  Group,  in  Wayne  county,  Tennessee,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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ORDER  AQELACRINOIDEA. 

Family  HEMICTSTID^. 

AESI0CY8TITEB,  n.  gen. 

[JBfy.  aisios,  anspicioas,  coming  at  a  good  time;  KtisttSf  bladder.] 

Body  highly  convex  or  hemispherical;  free,  not  parasitic.  TVe 
say  free,  because  the  plates  preserved  in  our  specimens  are  con- 
tinued over  the  margin  and  part  of  the  truncated  side,  and  the 
arms  also  curve  over  the  margin  before  they  terminate.  The 
truncated  side  is  depressed  in  our  specimens  and  is  not  preserved 
so  as  to  offer  an  opportunity  for  an  intelligent  description.  Plates 
of  the  interbrachial  areas  non- imbricating  and  not  coalescing  with 
the  outer  plates  of  the  arms.  Arms  five,  very  large,  highly  con- 
vex, radiating  from  the  center  and  curving  over  the  margin  be- 
fore they  terminate.  They  are  composed  externally  of  a  double 
series  of  alternating  and  interlocking  plates;  when  these  plates 
are  removed  deep  gutters  are  disclosed,  which  are  angular  at  the 
bottom,  and  unite  in  an  elliptical  hole  at  the  center,  which  con- 
nects with  the  visceral  cavity  below.  The  ambulacral  furrows  and 
central  orifice  are  completely  covered  with  the  alternating  aud  in- 
terlocking arm  plates.  One  interbrachial  area  is  larger  than  the 
others  and  the  anal  or  .ovarian  pyramid  is  situated  in  it,  eccen- 
trically, approaching  the  margin. 

This  genus  is  readily  distinguished  from  Hemicystites,  which  is 
a  parasitic  genus,  composed  of  imbricating  plates  that  coalesce 
with  the  arms,  which  are  limited  by  a  marginal  rim  of  plates. 
Type  Aesiocystitea  prtscus. 
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AE8IOCT8TITES  PBISOUS,   D.   Sp. 

Plate  II,  Fig.  10,  summit  view  with  the  outer  plates  of  the  arm^s 
silicified  and  showing  the  position  of  the  anal  or  ovarian 
pyramid,  Fig,  11,  sum^m^it  view  with  the  arm  plates 
rem^oved  and  disclosing  the  arm  furrows,  the  cen- 
tral orifice  and  the  position  of  the  anal  or 
ovarian  pyramid;  Fig,  12,  lateral 
view  from,  which  the  external 
plates  of  the  arm,s  have 
been  partly  rem^oved 
and  showing  the 
interhrachial 
plates. 

The  specimeoB  upon  which  this  geous  and  species  are  founded 
are  silicified  and  the  sutures  between  the  plates  more  or  less  de- 
stroyed. The  under  side  of  all  of  them  is  broken  in  or  damaged 
so  that  a  full  knowledge  of  it  cannot  be  obtained. 

The  general  form  is  heaiispherical^  with  truncated  margin 
rounded  and  radial  ridges  elevated  and  angular.  It  is  com- 
posed of  polygonal  and  non-imbricating  plates,  the  largest  of 
which  are  in  the  interhrachial  areas.  The  interhrachial  areas  are 
distinctly  defined  on  the  convex  side  and  the  plates  curve  over 
the  inferior  margin  and  on  the  truncated  side  without  interrup- 
tion. The  arms  are  very  large,  highly  convex,  and  angular  on 
the  summit  They  radiate  from  the  center  in  such  manner  as  to 
leave  one  interradial  area  larger  than  the  others,  with  an  arm  di- 
rectly opposite,  and  this  lengthens  the  central  arm  elevation 
toward  the  two  arms  upon  each  side.  The  arms  bend  over  the 
margin  and  then  gently  curve  and  terminate  on  the  truncated 
side.  Externally  they  consist  of  a  double  series  of  short  alter- 
nating and  interlocking  plates,  which  cover  large,  deep  and  an- 
gular ambulacral  furrows.  The  form  of  the  plates  in  the  bottom 
of  the  ambulacral  furrows  is  not  determined.  The  central  orifice, 
from  which  the  ambulacral  ,  furrows  radiate,  is  sub-elliptical  in 
outline,  being  lengthened  with  the  central  arm  elevation  and  cov- 
ered extecnally  with  the  arm  plates.  The  large  area  above  de- 
scribed is  the  azygons  area  and  the  anal  or  ovarian  pyramid  and 
orifice  is  situated  in  it,  eccentrically,  near  the  margin 

This  species  is  founded  upon  four  specimens,  m  two  of  which 
the  external  arm  plates  are  removed,  and   one  of    these  preserves 
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a  large  part  of  the  truncated  side  showing  the  carving  and  termi- 
nating ends  of  the  arms.  One  of  the  other  specimens  shows  part 
of  the  interlocking  arm  plates  and  the  other  shows  the  covering 
of  the  arm  furrows  almost  complete.  Whether  there  was  a  gaping 
of  the  arm  plates  at  the  ends  of  the  rays  or  not  is  not  deter- 
mined, but  it  is  quite  probable  that  they  did,  as  such  is  fre- 
quently found  to  be  the  case  in  Hemicystites. 

Found  in  the  Trenton  Group,  in  Mercer  county,  Kentucky, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

FAMILY  AGELAORINID^. 

AQELACBINUS   LEGBANDENSIS,  n.   Sp. 

Plate  Illy  Fig,  13,  iwo  specimens,  natural  size,  the  smaller   one 
not  as  well  preserved  as  the  larger  one;  Fig.  14,  same  mag- 
nified iwo  diameters. 

The  species  in  this  genus  seem  to  vary  greatly  in  size,  and  we 
have  no  doubt  the  two  specimens  illustrated  belong  to  the  same 
species  though  the  smaller  one  is  not  so  well  preserved  as  the 
larger  and  may  not  furnish  all  the  evidence  necessary  to  warrant 
a  satisfactory  conclusion  in  this  respect.  It  is  also  quite  probable 
that  the  larger  specimen  does  noi  reach  the  maximum  size  of  the 
species. 

The  body  is  circular  and  only  slightly  convex.  The  outer  rim 
is  composed  of  numerous  small,  squamiform,  imbricating  plates, 
those  upon  the  outer  margin  of  it  are  so  minute  as  to  be  almost 
granular.  The  plates  of  the  disc  within  the  outer  rim  are  also 
squamiform  and  imbricating  and  somewhat  larger  than  any  of  the 
plates  in  the  outer  rim.  There  are  only  four  arms,  three  of  them 
curve  slightly  to  the  right  and  one  to  the  left.  The  arms  are 
slender  and  each  coLsists  of  an  angular  ridge,  composed  of  inter- 
locking plates,  and  terminates,  after  curving  slightly  on  the  inside 
of  the  outer  rim.  The  central  part  from  which  the  arms  radiate 
is  more  convex  than  any  other  part  of  the  body,  but  the  plates 
are  so  small  that  no  peculiar  structure  is  discernable.  The 
specimens  are  somewhat  injured  in  the  region  of  the  aperture 
and  apparently  it  is  not  at  the  center  between  the  sinistral  and 
dextral  arms,  but  between  that  point  and  the  central  elevation. 
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AE8IOCT8TITE8  PBISOUS,   D.  sp. 

Plate  II,  Fig,  10,  summit  view  with  the  outer  plates  of  the  arm^s 
siliclfied  and  showing  the  position  of  the  anal  or  ovarian 
pyramid.  Fig,  11,  sum^mit  view  with  the  arm,  plates 
rem^ouedand  disclosing  the  arm  furrows,  the  cen- 
tral orifice  and  the  position  of  the  anal  or 
ovarian  pyramid;  Fig.  12,  lateral 
view  from,  which  the  external 
plates  of  the  arms  have 
been  partly  rem/oved 
and  showing  the 
interbrOfChial 
plates. 

The  specimeoB  upon  which  this  genus  and  species  are  foanded 
are  silicified  and  the  sutares  between  the  plates  more  or  less  de- 
stroyed. The  under  side  of  ail  of  them  is  broken  in  or  damaged 
so  that  a  fall  knowledge  of  it  cannot  be  obtained. 

The  general  form  is  heaiispherical,  with  truncated  margin 
rounded  and  radial  ridges  elevated  and  angular.  It  is  com- 
})osed  of  polygonal  and  non-imbricating  plates,  the  largest  of 
which  are  in  the  interbrachial  areas.  The  interbrachial  areas  are 
distinctly  defined  on  the  convex  side  and  the  plates  curve  over 
the  inferior  margin  and  on  the  truncated  side  without  interrup- 
tion. The  arms  are  very  large,  highly  convex,  and  angular  on 
the  summit  They  radiate  from  the  center  in  such  manner  as  to 
leave  one  interradial  area  larger  than  the  others,  with  an  arm  di- 
rectly opposite,  and  this  lengthens  the  central  arm  elevation 
toward  the  two  arms  upon  each  side.  The  arms  bend  over  the 
margin  and  then  gently  curve  and  terminate  on  the  truncated 
side.  Externally  they  consist  of  a  double  series  of  short  alter- 
nating and  interlocking  plates,  which  cover  large,  deep  and  an- 
gular ambulacral  furrows.  The  form  of  the  plates  in  the  bottom 
of  the  ambulacral  furrows  is  not  determined.  The  central  orifice, 
from  which  the  ambulacral  .furrows  radiate,  is  sub-elliptical  in 
outline,  being  lengthened  with  the  central  arm  elevation  and  cov- 
ered extesnally  with  the  arm  plates.  The  large  area  above  de- 
scribed is  the  azygons  area  and  the  anal  or  ovarian  pyramid  and 
orifice  is  situated  in  it,  eccentrically,  near  the  margin 

This  species  is  founded  upon  four  specimens,  in  two  of  which 
the  external  arm  plates  are  removed,  and   one  of    these  preserves 
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Family  RHODOORINID^, 

ABCHiEOCRINUS  PECULIABIS,   D.  sp. 

Plate  II,  Fig.  1,  lateral  view  of  a  specimen  slighily  compressed 

laterally;  Fig,  2,  azygous  view  of  same,  showing  the  curved 

radial  series  with  an  azygous  plate  over  the  first 

radial;  Fig.  5,  basal  view  of  same. 

Species  large.  Calyx  globose;  greatest  diameter  about  the  top 
of  the  second  primary  radials  and  very  slightly  exceeding  the 
height ;  constricted  below  the  arms  ;  plates  convex  and  free  from 
radial  ridges;  sutures  beveled;  surface  granular. 

Basals  small,  deep  within  the  calyx  and  covered  by  the  column. 
Subradials  longer  than  wide  and  truncated  at  the  superior  ends  by 
the  first  interradials.  The  inferior  ends  curve  abruptly  into  the 
columnar  cavity  and  are  notched  so  as  to  give,  a  subpentagonal 
outline  to  the  columnar  cavity,  which  indicates  that  the  column 
(which  is  unknown)  is  pentagonal.  These  plates  curve  gently  up- 
ward so  that  the  calyx  will  rest  below  the  middle  and  show  half 
the  length  in  a  side  view. 

Four  of  the  first  primary  radials  are  pentagonal,  about  equal  in 
size,  and  about  as  wide  as  high.  The  other  one  is  hexagonal,  has 
unequal  sides  and  is  the  largest  plate  in  the  calyx.  It  is  on  the 
left  of  the  azygous  area  and  supports  on  its  upper  side  an  azygous 
plate  and  upon  the  left  superior  lateral  side  the  second  primary 
radial,  as  shown  in  the  illustration. 

Four  of  the  second  primary  radials  are  hexagonal,  about  the 
same  size  as  the  four  first  primary  radials  and  nearly  as  high  as 
wide.  The  other  one  is  pentagonal,  somewhat  smaller  and  inclined 
so  as  to  present  a  horizontal  upper  face  for  the  support  of  the 
third  primary  radial,  as  shown  in  figure  2. 

Third  primary  radials  very  little  more  than  half  as  large  as  the 
second,  smaller  than  the  adjoining  interradials,  of  about  equal  size, 
about  as  wide  as  high,  pentagonal,  and  support  on  each  upper  slop- 
ing side  a  single  secondary  radial.  Secondary  radials  a  little  more 
than  half  as  large  as  the  third  primary  radials,  hexagonal  and  sup- 
port  upon  the  inner  upper  sloping  sides  a  secondary  interradial,  and 
upon  the  superior  faces  a  single  tertiary  radial,  and  upon  the  outer 
upper  sloping  sides  two  tertiary  radials  (?).  Our  specimen  is  not 
preserved  beyond  these  plates.  There  are,  therefore,  twenty  (?) 
arms  arising  from  the  calyx. 


16 

This  species  is  abont  the  size  of  AgelacHnus  blairi  but  the 
plates  are  smaller  and  the  body  is  probably  lees  convex.  It  is 
the  only  species  yet  known  from  the  rocks  of  the  Einderhook 
Group,  and  also  the  only  one  that  bears  four  arms. 

Found  in  the  Einderhook  Group  at  LeGrand,  Iowa,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

AQELACRINUS   PULASKIENSIS,   U.   sp. 

Plate   Illy    Fig.    18,   a  specimen  showivg   the  ovariou  or  anal 

pyramid. 

Species  large,  body  circular  and  with  more  than  the  usual  con- 
vexity. The  outer  rim  is  composed  of  numerous  large  squami- 
form  plates,  that  imbricate  inward  from  the  periphery,  those  near 
the  margin  being  the  smaller,  as  in  all  other  known  species  in 
this  genus.  The  plates  of  the  disc  within  the  outer  rim  and  be- 
tween the  arms  are  large  and  imbricating,  though  a  few  of  them 
appear  to  be  very  slightly  imbricating.  There  are  five  very  long, 
slender,  curving  arms,  forming  convex  ridges,  four  of  them  sinis- 
tral and  one  dextral.  The  central  part  of  the  arms,  so  far  as 
shown  in  our  specimen,  consists  of  a  double  row  of  interlocking 
plates,  which  are  supported  by  large  plates  laterally,  that  rise 
nearly  as  high  as  the  central  plates.  The  central  part  from  which 
the  arms  radiate  is  more  convex  than  any  other  part  of  the  body 
and  is  covered  with  numerous  small  plates.  The  ovarian  or  anal 
aperture  is  situated  about  the  middle  of  the  largest  inter- 
brachial  area  and  surrounded  by  the  dextral  and  one  sinistral 
arm.  It  is  a  depressed  convex,  circular  prominence  covered  with 
twelve  cuneiform  plates.  The  surface  of  the  plates  is  finely 
granular. 

This  species  has  some  resemblance  to  Agelacrinua  cincinna- 
Hensis,  but  the  arms  are  longer,  body  more  convex,  ovarian 
aperture  larger  and  covered  with  more  large  plates. 

Found  in  the  Easkaskia  Group  in  Pulaski  County,  Eentucky, 
and  now  in  collection  of  Wm.  F.  E.  Gurley. 


19 

ABCH£OOBINUS  ASPEBAT0S,    H.   Sp. 

Plate  11^  Fig.  7,  hasal  vieWy  azygous  side  below;  Fig.  8,  summit 

vieWy  azygous  side  below  and  matrix  covering  some  of  the 

plates  on  the  right;  Fig.  9,  azygous  side  mew. 

Species  medium  size.  Calyx  bowl-shaped,  subpentagonal  in  out- 
line, more  than  twice  as  wide  as  high ;  radial  ridges  interrupted 
at  the  sutures ;  plates  subspinous  or  very  convex  and  more  or  less 
sculptured ;  surface  granular ;  columnar  cavity  wide,  deep,  and 
sculptured  so  as  to  indicate  a  pentagonal  column. 

Basals  small,  deep  within  the  calyx,  but  not  covered  by  the 
column,  in  fact,  the  column  enters  the  cone  formed  by  the  basals 
leaving  the  basals  abutting  the  subradials  outside  the  circumfer- 
ence of  the  column.  Subradials  large,  longer  than  wide,  abruptly 
bent  into  the  columnar  cavity  and  upward  between  the  radials,'  leav- 
ing a  transverse  ridge  across  the  middle  part  of  each,  from  each  end 
of  which  a  radial  ridge  arises,  that  unites  with  another  in  the  cen- 
tral part  of  each  first  primary  radial.  The  calyx  will  rest  upon 
these  ridges  as  the  sculpturing  is  deep.  The  azygous  subradial  is 
octagonal  the  others  are  heptagonal,  the  shorter  sides  abut  upon 
the  basals  and  adjacent  subradials,  the  longer  sides  support  the 
radial  series  while  each  is  rather  broadly  truncated  at  the  super- 
ior end. 

Three  of  the  first  primary  radials  are  pentagonal,  the  other  two, 
on  the  right  of  the  azygous  area,  are  hexagonal.  They  are  all 
wider  than  high,  the  shorter  sides  abut  the  iuterradials,  the  longer 
sides  the  subradials  and  second  radials.  The  superior  side  that 
abuts  the  second  radial  is  arcuate  externally.  The  inferior  angle  of 
each  is  sunk  in  a  deep  pit,  the  central  part  of  the  plate  is  convex 
from  which  a  radial  ridge  extends  to  each  adjacent  subradial,  while 
the  greatest  prominence  exists  in  the  upper  part. 

Four  of  the  second  primary  radials  are  hexagonal  and  one  pen- 
tagonal, they  are  of  unequal  size  and  tary  from  a  little  wider  than 
long  to  more  than  twice  as  wide  as  long.  All  of  them  are  longi- 
tudinally convex  in  the  central  part  and  bear  central  nodes.  The 
third  primary  radials  are  smaller  than  the  second,  of  unequal  size, 
pentagonal,  axillary,  and  support  upon  each  upper  sloping  side 
two  small,  short,  secondary  radials  before  reaching  the  free  arms. 
The  second  and  third  primary  radials  together  are  not  larger  than 
the  first     The  radial   ridge  in  each  series  continues  across  the 
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Becondary  radials  and  unites  with  the  convex  outer  surface  of  the 
arms.  There  are  ten  arm  openings  to  the  vault.  There  is  a  single 
small  intersecondary  plate^  in  each  area,  that  is  followed  by  a 
larger  and  longer  plate,  which  separates  the  bases  of  the  arms  and 
unites  with  the  plates  of  the  vault 

The  first  interradials  are  the  largest  plates  in  the  calyx,  they  are 
subpyramidal  and  terminate  in  an  acute,  central  point.  They 
broadly  truncate  the  subradials,  separate  the  primary  radials,  in 
in  some  areas,  and,  in  others,  both  the  primary  and  secondary 
radials,  and  are  each  followed  by  five  or  six  plates,  in  the  form  of 
a  yoke  or  arch,  that  reaches  down  half  or  more  than  half  the 
length  of  the  first  interradial.  They  have,  therefore,  eight,  nine  or 
ten  sides,  depending  on  whether  or  not  they  abut  the  second 
primary  radials,  and  whether  there  are  five  or  six  plates  in  the 
yoke.  The  three  or  four  superior  plates  of  this  arch  separate  the 
secondary  radials  and  are  followed  by  three  or  four  plates  that 
separate  the  bases  of  the  arms  and  unite  with  the  plates  of  the 
vault.  The  number  of  plates  in  the  regular  interradial  areas  are, 
therefore,  not  quite  uniform,  and  they  graduate  into  the  plates  of 
the  vault  so  as  to  leave  no  distinct  line  of  separation. 

In  the  azygous  interradial  area  two  plates  truncate  the  sub- 
radial,  one  large,  the  other  small.  The  large  plate  corresponds 
with  the  first  plate,  in  the  regular  areas,  and  has  only  eight 
sides,  one  of  which  rests  on  a  subradial,  another  against  a  first 
primary  radial,  another  against  a  second  primary  radial,  and  the 
others  against  five  plates,  that  form  a  yoke,  as  in  the  other  areas, 
except  one  side  of  it  reaches  a  subradial  and  separates  the  large 
plate  entirely  from  one  radial  series.  The  area  is  wider  than  the 
regular  areas  and  the  plates  are  somewhat  larger,  but  not  more 
numerous.  The  superior  plate  in  the  yoke  extends  a  little  higher 
than  the  plates  in  the  regular  areas,  it  unites  with  plates,  at  the 
bases  of  the  arms,  and  others  that  extend  to  the  vault,  as  in  the 
other  areas,  though  not  exactly  in  the  same  order  of  arrangement. 

The  vault  is  elevated  over  the  arm  furrows,  convex  on  the 
azygous  side  of  the  proboscis,  but  somewhat  flattened  on  the  other 
side.  The  proboscis  is  subcentral.  The  vault  is  covered  by 
numerous  polygonal,  highly  convex  plates  and  is  moderately  de- 
pressed toward  the  interradial  areas.  The  proboscis  is  broken  oflF, 
but  so  far  as  preserved,  it  is  small,  round  and  composed  of  small, 
highly  convex  plates. 
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This  species  is  probably  as  nearly  related  to  Archceocrinu 
sculptuSj  which  we  suppose  was  collected  in  the  same  group  of 
rocks,  as  to  any  other,  but  the  structural  differences  are  so  marked 
that  no  comparison  is  necessary. 

Found  in  the  Trenton  Group,  in  Enox  County,  Tennessee,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

ARCH^OCRINUS   PARVUS,   n.   Sp. 

Plate  IL  Fig,  26,  basal  view;  Fig.  27,  azygous  side  view;  Fig. 

28,  summit  view. 

Species  small;  calyx  saucer-shaped  subpentagoual  in  outline, 
more  than  twice  as  wide  as  high;  radial  ridges  not  distinguished 
and  interrupted  at  the  sutures;  plates  sculptured;  surface  granular; 
columnar  cavity  of  moderate  depth  and  indicating  by  its  shape  a 
pentagonal  column. 

Basals  sunk  within  the  calyx  and  showing  a  pentagonal  outline 
beyond  the  circumference  of  the  column.  Babradials  longer  than 
wide,  sharply  bent  into  the  columnar  cavity  and  upward  between 
the  radials,  leaving  a  pentagonal  cavity  below  bounded  by  a  sharp, 
angular  ridge,  upon  which  the  calyx  may  rest,  showing  the  sub- 
radials  in  a  side  view. 

First  primary  radials  sculptured,  wider  than  higher,  pentagonal. 
Second  radials  twice  as  wide  as  high,  hexagonal.  Third  radials 
short,  pentagonal,  axillary,  and  supporting  upon  each  upper  slop- 
ing side  the  secondary  radials.  No  tertiary  radials.  Ten  arm 
openings  to  the  vault. 

First  regular  interradial  large,  sculptured  and  supporting  two 
plates  in  the  second  range  that  separate  the  secondary  radials  and 
unite  with  the  plates  of  the  vault.  First  azygous  interradial 
large  and  supporting  in  the  second  range  three  plates,  the  lateral 
ones  small;  these  are  succeeded  by  three  plates  that  unite  with 
the  plates  of  the  vault,  the  lateral  ones  uniting  with  the  protect- 
ing sides  of  the  ambulacral  furrows.' 

Vault  moderately  convex  and  covered  with  polygonal  convex 
plates,  proboscis  small  and  subcentral. 

This  species,  though  small  and  somewhat  resembling  A.  asperatus, 
is  so  distinct  as  to  require  no  comparison  to  distinguish  it. 

Found  in  the  Trenton  Group,  in  Knox  County,  Tennessee,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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Family   MITROORINID^,  n.  fam. 

MiTBOOBiNUS,  n.  gen. 

[Ety   mitra  a  tarban;  krinon  lily.] 
Calyx  depressed;  vault  elevated.    Basals  three,  equal.     Primary 
radials  three  by  six.    Secondary  radials.     No  subradials.    RQfi:ular 
interradials   three.      Azygous   interradials  three  or  more,  the  first 
one  resting  on  a  single  basal. 

The  peculiarities  in  this  genus  are  the  six  radial  series  instead 
of  five,  and  the  resting  of  the  first  azygous  plate  on  a  single  basal 
instead  of  on  two  basals.  Beside  this  genus  is  from  the  Trenton 
Group  and  is  the  only  one  having  three  equal  basals,  thus  far 
known,  from  the  Trenton  rocks  of  America.  Type  M.  Weth- 
erbyi. 

This  genus  cannot  be  referred  to  any  of  the  described  families, 
if  any  regard  is  paid  to  the  structure  of  the  calices.  The  speci- 
men is  quite  complete,  on  which  the  genus  is  established.  It  is 
symmetrical  in  all  its  parts,  and  a  line  drawn  through  the  center 
of  the  azygous  area  will  cut  it  in  two  equal  parts,  leaving  three 
radial  series  upon  each.  The  three  basal  plates  are  almost  abso- 
lutely equal,  notwithstanding  one  of  them  supports  an  azygous 
plate.  The  vault  is  as  perfect  as  that  of  any  other  crinoid  and 
has  a  resemblance  to  that  of  a  Dorycrinus,  Under  the  circum- 
stances we  propose  the  new  family  name  MitrocrinidcB  and  ascribe 
to  it  the  following  characters:  Basals  three.  Primary  radials 
three  by  six.  No  subradials.  Regular  interradials.  Whether 
other  characters  ascribed  to  the  genus  will  be  found  to  be  of  fam- 
ily value  will  depend  upon  future  discovery  of  allied  genera. 

MITROORINUS  WETHEBBYI,   n.   Sp. 

Plate  II,  Fig.  ^,  azygous  viewf  the  central  spine  may  be  seen  be- 
yond the  azygous  opening  and  two  of  the   subspinous 
plates  on  the  sides,  but  the  plates  of  the  azygous  side 
are  small  and  sutures  too  obscure  for  correct 
illustration;  Fig.  6,  basal  view,  azy- 
gous side  above;  Fig,  6,  Sum,- 
mit  view. 
Calyx  depressed,  radial  elevations  distinct,  but  not  specialized  as 
ridges;  interradial  areas  concave;  sutures  slightly  beveled;  surface 
granular;  height  less  than  half  that  of   the  vault;   arm   openings 
directed  horizontally. 


23 

Basals  three,  exposiog  externally  a  lar^e  heptagonal  disc,  the 
side  on  which  the  azygous  plate  rests  being  short  and  trancation 
slight.  In  the  center  there  is  a  concave  depression  for  the  inser- 
tion of  the  head  of  the  column  which  is  surrounded  by  a  pen- 
tagonal rim,  too  delicate  for  illustration,  that  indicates  the  column 
is  pentagonal.  First  primary  radials  a  little  wider  than  long,  su- 
perior  face  a  little  concave,  three  hexagonal  and  three  heptagonal. 
Second  radials  more  than  twice  as  wide  as  long,  hexagonal. 
Third  radials  twice  as  wide  as  long,  pentagonal,  axillary  and 
bearing  upon  each  superior  sloping  side  secondary  radials,  giving 
to  the  species  twelve  arms. 

There  are  three  regular  interradials  in  each  area.  The  first 
hexAgonal,  longer  than  wide  and  succeeded  by  two  plates  in  the 
second  range,  each  of  which  is  as  large  as  the  first  one.  These 
unite  with  the  plates  of  the  vault  and  those  covering  the  ambu- 
lacral  grooves.  There  is  no  boundary  line  between  the  plates  of 
the  calyx  and  vault  as  they  graduate  into  each  other  in  the  in- 
terradial  areas  and  the  ambulacral  coverings.  First  azygous  plate 
pentagonal,  rests  on  a  single  basal,  and  longer  than  wide;  two 
plates  in  the  second  range  which  reach  as  high  as  the  calyx 
proper  and  unite  with  the  plates  of  the  vault  and  ambulacral  cov- 
erings. The  azygous  area  is  nearly  perpendicular  from  the  top  of 
the  first  azygous  plate  to  the  summit  of  the  vault,  and,  above  the 
second  range  of  plates,  is  covered  by  numerous  smaller  ones. 

Vault  ventricose,  radial  areas  high.  The  larger  plate  occupies 
the  summit  and  bears  a  short  central  spine  or  conical  elevation. 
It  is  surrounded  by  eight  plates,  which  are  next  in  size,  on  the 
vault,  all  of  which  are  convex  and  some  of  them  somewhat  coni- 
cal. The  other  plates  on  the  vault,  including  those  on  the  radial 
and  interradial  areas,  are  polygonal,  convex  and  granular.  The 
azygous  opening  is  separated  from  the  central  plate  by  three -of 
the  eight  plates  above  described,  as  surrounding  the  central  plate. 
It  is  broken,  in  our  specimen,  but  does  not  appear  to  have  ex- 
tended higher  than  the  central  plate. 

The  specific  name  is  in  honor  of  Prof.  A.  G.  Wetherby,  to 
whose  skill  and  untiring  energy  is  due  the  discovery  of  this  and 
the  three  preceding  species  as  well  as  the  locality  from  which 
they  were  obtained. 

Found  in  the  Trenton  Group,  in  Knox  county,  Tennessee,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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Family  POROOBINID^.  n.  fam. 

This  family  has  five  basals;  five  subradials;  one  by  five  radials; 
no  regular  interradials;  small  arms;  and  deep  pits  and  pectinated 
rhombs,  at  the  angles,  of  the  plates.  It  resembles,  in  its  general 
structure,  the  Cyaihocrinidce^  and  PoteriocrinidcB,  but  the  azygous 
area  is  not  like  that  of  any  other  known  genus  and  the  pectinated 
rhombs  are  like  those  belon^ng  to  CysUdeans. 


POBOORINCS  KENTUGKIENSIS,   n.   Sp. 

Plate   II,  Fig.   10,  side  view  showing  deep  pits  or  pectinated 
rhombs  and  part  of  the  arms,  azygous  side  on  the  right. 

Calyx  obpyramidal,  pentagonal,  in  outline,  with  the  angles  at 
the  center  of  the  subradials  and  again  at  the  arm  bases.  Height 
equal  to  the  greatest  diameter.  Surface  radiately  sculptured  from 
tbe  center  of  each  plate  to  the  center  of  each  adjoining  one.  The 
base  of  our  specimen  is  slightly  broken  away  so  that  the  true 
length  of  the  basal  plates  is  not  shown  in  the  illustration.  The 
subradials  are  the  largest  plates  in  the  calyx  and  occupy  more 
than  one-third  of  the  length.  The  first  radials  are  next  in  size 
and  a  single,  small,  round  anr,  occupying  about  one-third  the 
width,  arises  from  the  superior  central  part.  Only  three  short 
plates  in  three  of  the  arms  are  preserved  in  our  specimen,  but 
the  ambulacral  furrows  may  be  seen  extending  to  the  central  part 
of  the  vault.  The  third  plate  is  not  axillary  and  hence  the 
arms  do  not  bifurcate  on  that  plate  if  at  all.  There  are  two  azy- 
gous. interradials  that  seem  to  be  arranged  as  in  the  type  of  the 
genus,  but  our  specimen  is  silicified  and  the  sutures  are  very  in- 
distinct. Tbe  vault  is  quite  convex  in  this  species.  There  is  a 
very  large  pectinated  rhomb  at  each  angle  of  every  plate  in  the 
calyx  and  smaller  ones  on  the  vault  Twenty-eight  can  be  dis- 
tinguished in  our  specimen. 

The  general  form,  surface  ornamentation  and  exceedingly  large 
pectinated  rhombs  at  once  distinguish  this  species. 

Found  in  the  Trenton  Group,  in  Mercer  county,  Kentucky,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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Family  OYATHOCRINIDtE. 

CARABOCRINUS  0VALI8,    n.   sp. 

Plate  II,   Fig,   20,  azygous  side  view;    Fig,  21,  opposite  view. 

Oar  specimens  are  silicifietl  and  part  of  the  plates  in  the  arms 
do  not  show  the  sutares.  Calyx  suboval  in  outline,  the  smaller 
end  below,  which  is  narrowly  rounded,  and  the  scar  for  the  at- 
tachment of  the  column  very  small.  Surface  destroyed  in  silici- 
fication.  Basal  plates  small.  Subradials  the  largest  plates  in  the 
calyx,  wider  than  high  and  evenly  rounded.  The  radials  are  the 
next  in  size,  very  evenly  rounded  and  slightly  truncated  about 
one-third  the  width  in  the  superior  central  part  for  the  free  arms. 
The  arms  are  small  aud  round  and  bifurcate  on  the  second  plate. 
They  bifurcate  again  on  the  third  or  fourth  plate,  the  silicifica- 
tion  destroying  the  sutures.  And  one  of  the  arms  in  every  ray 
bifurcates  again,  making  thirty  arms  in  this  species.  The  arms 
cluster  together  over  the  vault  and  are  so  interlaced  that  more 
divisions  of  the  arms  may  take  place  which  are  not  disclosed  by 
either  of  the  two  specimens  before  us.  The  azygous  plates  are 
arranged  as  in  Carabocrinus  radialuSy  but  the  first  plate  which 
truncates  a  basal  plate  is  regularly  hexagonal  and  about  as 
wide  as  high,  and  thus  differs  in  form  from  C.  radiatus.  The 
second  plate  is  smaller  and  truncates  a  subradial.  The  third 
plate  is  fully  as  large  as  the  first  aud  longer  than  wide. 

The  general  outline  of  the  calyx  in  this  species  is  much  like 
Carabocrinus  vancorllandti,  but  the  arms  are  quite  different,  as 
the  first  bifurcation,  in  that  species,  takes  place  on  the  third 
plate,  while  in  this  one,  it  takes  place  on  the  second  plate.  The 
general  form  of  the  calyx  is  altogether  different  from  that  in 
C  radiatus,  but  the  first  bifurcation  takes  place  on  the  second 
plate  in  the  free  arms,  in  both  species,  though  above  that  the 
arms  are  altogether  different. 

Found  in  the  Trenton  Group,  in  Mercer  County,  Kentucky,  and 
now  in  the  collection  of  Wm.  F.  E.  Qurley. 
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Family  POROOBINID^,  n.  fam. 

This  family  has  five  basals;  five  subradials;  one  by  five  radials; 
no  regular  interradials;  small  arms;  and  deep  pits  and  pectinated 
rhombs,  at  the  angles,  of  the  plates.  It  resembles,  in  its  general 
stmoture,  the  Cyathocrinidce^  and  PoterwcrinidcBt  but  the  azygons 
area  is  not  like  that  of  any  other  known  genas  and  the  pectinated 
rhombs  are  like  those  belon^ng  to  Cystideans. 

POBOORINCS  KENTUGKIENSIS,   n.   sp. 

Plate   II,  Fig.   10,  side  view  showing  deep  pits  or  pectinated 
rhombs  and  part  of  the  arms,  azygous  side  on  the  right. 

Calyx  obpyramidal,  pentagonal,  in  outline,  with  the  angles  at 
the  center  of  the  subradials  and  again  at  the  arm  bases.  Height 
equal  to  the  greatest  diameter.  Surface  radiately  sculptured  from 
H^e  center  of  each  plate  to  the  center  of  each  adjoining  one.  The 
base  of  our  specimen  is  slightly  broken  away  so  that  the  true 
length  of  the  basal  plates  is  not  shown  in  the  illustration.  The 
subradials  are  the  largest  plates  in  the  calyx  and  occupy  more 
than  one-third  of  the  length.  The  first  radials  are  next  in  size 
and  a  single,  small,  round  arc*,  occupying  about  one-third  the 
width,  arises  from  the  superior  central  part.  Only  three  short 
plates  in  three  of  the  arms  are  preserved  in  our  specimen,  but 
the  ambnlacral  furrows  may  be  seen  extending  to  the  central  part 
of  the  vault  The  third  plate  is  not  axillary  and  hence  the 
arms  do  not  bifurcate  on  that  plate  if  at  all.  There  are  two  azy- 
gous.  interradials  that  seem  to  be  arranged  as  in  the  type  of  the 
genus,  but  our  specimen  is  silicified  and  the  sutures  are  very  in- 
distinct. Tbe  vault  is  quite  convex  in  this  species.  There  is  a 
very  large  pectinated  rhomb  at  each  angle  of  every  plate  in  the 
calyx  and  smaller  ones  on  the  vault  Twenty-eight  can  be  dis- 
tinguished in  our  specimen. 

The  general  form,  surface  ornamentation  and  exceedingly  large 
pectinated  rhombs  at  once  distinguish  this  species. 

Found  in  the  Trenton  Group,  in  Mercer  county,  Kentucky,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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Family  OYATHOCRINIDtE. 

CARABOCRINUS  0VALI8,    n.   Sp. 

Plate  II,  Fig.  20,  azygous  side  view;   Fig,  21,  opposite  view. 

Our  Bpecimens  are  silicifietl  and  part  of  the  plates  in  the  arms 
do  not  show  the  sutures.  Calyx  suboval  in  outline,  the  smidler 
end  below,  which  is  narrowly  rounded,  and  the  scar  for  the  at- 
tachment of  the  column  very  small.  Surface  destroyed  in  silici- 
fication.  Basal  plates  small.  Subradials  the  largest  plates  in  the 
calyx,  wider  than  high  and  evenly  rounded.  The  radials  are  the 
next  in  size,  very  eveuly  rounded  and  slightly  truncated  about 
one-third  the  width  in  the  superior  central  part  for  the  free  arms. 
The  arms  are  small  aud  round  and  bifurcate  on  the  second  plate. 
They  bifurcate  again  on  the  third  or  fourth  plate,  the  silicifica- 
tion  destroying  the  sutures.  And  one  of  the  arms  in  every  ray 
bifurcates  again,  making  thirty  arms  in  this  species.  The  arms 
cluster  together  over  the  vault  and  are  so  interlaced  that  more 
divisions  of  the  arms  may  take  place  which  are  not  disclosed  by 
either  of  the  two  specimens  before  us.  The  azygous  plates  are 
arranged  as  in  CarahocHnus  radialuSj  but  the  first  plate  which 
truncates  a  basal  plate  is  regularly  hexagonal  and  about  as 
wide  as  high,  and  thus  difiPers  in  form  from  C.  radiatus.  The 
second  plate  is  smaller  and  truncates  a  subradial.  The  third 
plate  is  fully  as  large  as  the  first  aud  longer  than  wide. 

The  general  outline  of  the  calyx  in  this  species  is  much  like 
Carabocrintis  vancorllandii,  but  the  arms  are  quite  different,  as 
the  first  bifurcation,  in  that  species,  takes  place  on  the  third 
plaie,  while  in  this  one,  it  takes  place  on  the  second  plate.  The 
general  form  of  the  calyx  is  altogether  different  from  that  in 
C  radiatus^  but  the  first  bifurcation  takes  place  on  the  second 
plate  in  the  free  arms,  in  both  species,  though  above  that  the 
arms  are  altogether  different. 

Found  in  the  Trenton  Group,  in  Mercer  County,  Kentucky,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 


—3 


26 
Family   GAUROORINIDiE. 

RETIOCRINUS  ALVEOLATUS,   D.  sp. 

Plate  11%  Fig,  22,  azygous  view. 

Column  comparatively  large  and  pentagonal.  Calyx  pentagonal, 
transversly.  Basals  extend  but  little  beyond  the  column,  deeply 
sunken  or  bearing  a  pit  at  each  lower  lateral  side  and  a  convex 
ridge  directed  to  each  adjacent  subradial.  Subradials  longer  than 
wide,  the  superior  angle  reaching  almost  as  high  as  the  first 
radials,  and  bearing  four  radiating  rounded  ridges,  two  of  which 
unite  with  the  basals  below,  and  the  others  with  the  adjacent 
first  radials.  There  is  a  large  deep  pit  at  each  lateral  angle. 
These  pits  in  the  calyx  look  like  the  pits  or  pectinated  rhombs  in 
PoTOcrinus.  Our  specimen  is  silicified,  and  the  depth  of  these  pits 
or  whether  or  not  they  pass  to  the  inside  of  the  calyx  cannot  be 
accurately  determined.  The  subradial  on  the  azygous  side  bears 
an  additional  ridge  that  extends  upward  to  the  large  plates  in  the 
middle  of  the  azygous  area. 

There  are  four  primary  radials  in  each  series,  rounded  exter- 
nally and,  at  first  view,  looking  like  free  arms,  but  there  are 
small  plates  upon  each  side  of  the  ambulacral  furrow  that  unite 
with  a  central  balloon-shaped  body  exposing  the  small  plates 
in  the  interradial  areas.  There  are  four  secondary  radials  in 
each  series  and  they  are  connected,  internally,  with  the  central 
part  of  the  body  just  as  the  primary  radials  are.  The  arms  then 
appear  to  become  free  and  each  one  bifurcates  again  from  the 
fourth  to  the  ninth  plate,  as  near  as  the  plates  can  be  counted  in 
our  specimen.  Thus  giving  to  the  species  forty  arms.  In  the 
azygous  area  there  is  a  central  row  of  large  plates,  looking  like 
an  arm,  that  extends  as  high  as  tbe  secondary. radials,  and  is  con- 
nected with  the  central  balloon-shaped  body  just  as  the  primary 
and  secondary  radials  are,  except,  of  course,  there  is  no  ambu- 
lacral furrow,  but  a  furrow  nevertheless.  The  appearance  of  our 
specimen  indicates  the  continuance  of  the  balloon-shaped  body,  in 
the  form  of  a  proboscis,  probably  to  the  height  of  the  arms,  but 
there  may  be  some  doubt  about  it,  as  the  arms  are  so  numerous 
and  so  closely  crowded  together,  tliat  it  cannot  be  clearly  dis- 
tinguished. 
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Biiliugs  described  the  genus  Reliocrinus  as  follows:  "This  re- 
markable genus  has  no  perfectly  formed  plates.  The  cup  conBists 
of  a  reticulated  skeleton,  composed  of  rudimentary  plates,  each 
consisting  of  a  central  nucleus,  from  which  radiate  from  three  to 
five  stout  processes.  Of  such  plates  there  are  five  in  the  basal 
series,  five  in  the  snbradial;  and  five  in  the  radial  series.  On  the 
azygoos  side  the  snbradial  has  five  processes;  the  others  have  four 
each." 

The  general  appearance  of  the  genus  is  that  of  a  reticulated 
skeleton,  as  Billings  described  it,  but  the  plates  are  all  perfectly 
formed  and  not  by  any  means  rudimentary.  The  interradial  areas 
are  abruptly  sunken,  and,  as  shown  in  our  specimen,  small  plates 
connect  the  inner  sides  of  the  radials,  with  a  central  body,  that  is 
also  covered  with  very  small  plates,  which,  if  not  so  deeply  de- 
pressed, would  look  somewhat  like  the  interradial  areas  in 
Oaurocrinus,  and  if  they  were  not  depressed,  at  all,  they 
would  look  like  the  interradial  areas  of  QhfpiocrinuSy  except  they 
are  covered  with  smaller  plates.  The  ambulacral  furrows  in 
Qlypiocrinus  and  Ganrocrinus  enter  the  top  of  the  calyx  and 
unite  centrally  immediately  below  the  vault,  while  in  this  genus 
they  appear  to  follow  down  the  radial  series  and  to  unite,  at  the 
lower  part  of  the  calyx,  or  between  the  subradials.  The  structure 
indicates  this,  but  the  channels  forming  the  union  have  not  been 
discovered.  We  have  called  this  central  cavity  a  balloon-shaped 
body,  only  for  the  purposes  of  description,  for  it  is  the  same  as 
the  cavity  of  the  calyx  in  other  genera.  Its  form  is  only  more 
balloon-shaped  than  an  ordinary  calyx  because  it  is  small  in  the 
lower  half  of  the  calyx.  Even  if  the  ambulacral  furrows  unite  at 
the  summit  of  the  calyx,  and  not  below,  as  we  have  thought  most 
probable,  the  other  structural  parts  are  sufiicient  to  warrant  the 
generic  name.  No  comparison  of  this  species  with  any  other  is 
necessary  to  distinguish  it,  but  it  is  interesting  to  note  the  find- 
ing of  a  new  species  in  this  rare  g^nus,  several  hundred  miles 
distant  from  the  typical  locality. 

Found  in  the  Trenton  Group,  in  Mercer  County,  Kentucky,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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Family  GLYPTOORINID^. 

qlyptocrinus  meroerensis,  d.  sp. 

Plate  II,  Fig.  23,  azygous  aide  view. 

General  form  of  the  calyx,  somewhat  obpyramidal,  transverse  sec- 
tion pentagonal.  Badial  ridges  protnioent,  plates  deeply  sculptured 
with  stellate  ornamentation.  Interradial  areas  flattened.  Column 
round  and  medium  size. 

There  are  five  sculptured  basal  plates  that  extend  in  the  form 
of  a  sharp  ring  below  the  top  of  the  column.  They  are  a  little 
wider  t^han  high.  The  first  primary  radials  are  heptagonal,  rather 
wider  than  high.  The  second  primary  radials  are  hexagonal,  longer 
than  wide  and  about  two-thirds  as  large  as  the  first.  The  third 
primary  radials  are  heptagonal,  abut  upon  two  interradials,  at  each 
side,  wider  than  high,  about  two-thirds  as  large  as  the  second, 
axillary,  and  bear  upon  the  superior  sloping  sides  the  secondary 
radials.  There  are  three  or  four  secondary  radials  in  each  series 
that  enter  into  and  form  part  of  the  calyx  and  then  the  radial 
ridge  becomes  more  prominent  and  the  arms  become  free.  There 
are  no  tertiary  radials  and  no  divisions  of  the  arms.  There  are, 
therefore,  only  ten  arms  in  this  species.  The  plates  of  the  arms 
are  short  and  the  pinnules  very  dense. 

The  regular  interradial  areas  have  one  large  plate  in  each,  rest- 
ing upon  the  upper  sloping  sides  of  the  first  primary  radials  and 
separating  the  second  primary  radials.  It  is  followed  by  two  plates 
in  the  second  range  and  above  this  the  number  cannot  be  ascer- 
tained from  our  specimens.  In  the  azygous  interradial  area  there 
is  one  large  plate  resting  upon  two  first  primary  radials,  which  is 
followed  by  three  plates  in  the  second  range,  and  above  these  the 
number  of  plates  can  not  be  determined  in  our  specimens.  A  ridge 
arises  at  the  center  of  the  first  azygous  plate  and  extends  straight 
up  the  center  of  the  azygous  area,  a  distance  beyond  the  com- 
mencement of  the  free  arms,  and  to  the  top  of  a  proboscis.  This 
species  possesses  a  vault  altogether  different  from  that  belonging 
to  O.  decadactyluSy  and  it  also  possesses  a  proboscis  or  extension 
of  the  vault  which  has  not  been  heretofore  known  to  belong  to  any 
species  of  OlyptocriniLs,    In  the  region  of    the    first   and    second 
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radials  and  first  interradials,  it  resembles  G.  decadactylus,  but  is 
quite  different  in  all  other  parts,  beside  having  only  ten  arms.  It 
can  not  be  mistaken  for  any  other  described  species. 

Found  in  the  Trenton  Group,  in  Mercer  county,  Kentucky,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

Family  CALCEOCRINID^. 

CALCEOCRINUS   KENTUCKIEN8IS,   n.   sp. 

Plate  II,  Fig,   24^  anterior   side   view;  Fig,  25,  posterior  side, 
showing  place  of  attachment  of  the  column  of 

same  specim^en. 

From  the  cicatrix  for  the  attachment  of  the  column,  we  infer, 
that  the  body  hung  close  to  the  column;  the  column  is  small  and 
round.  We  have  two  specimens,  about  equally  well  preserved, 
both  are  silicified,  but  show  the  sutures  correctly,  unless  it  may 
be  in  the  basal  plate.  The  basal  plate  is  triangular  and,  as  shown 
by  the  sutures,  composed  of  four  anchylosed  plates,  though  the 
sutures  are  obscure.  The  columnar  facet  is  at  the  posterior  angle. 
There  is  a  wide  gaping  suture  between  the  basals  and  the  radials 
on  the  anterior  side,  that  is  somewhat  denticulated  on  the  anterior 
margin.  Following  this  gaping  suture  on  the  anterior  side  there 
are  three  radials,  in  the  first  transverse  series;  the  middle  one  is 
twice  as  long  as  wide,  quadrangular,  and  constricted  in  the  mid- 
dle; the  outer  ones  are  hexagonal,  about  twice  as  wide  and  about 
twice  as  large  as  the  middle  one.  The  second  transverse  series 
commences  in  the  middle  part  with  a  short  wide  plate  that  rests 
upon  the  superior  side  of  the  middle  plate  in  the  first  series,  and 
upon  the  inner  sloping  sides  of  the  two  lateral  plates,  in  the  first 
series.  It  is  about  three  times  as  wide  as  long  and  is  succeeded 
by  a  plate,  that  contracts  rapidly  upward,  somewhat  in  the  form 
of  the  frustum  of  a  cone.  It  has  a  length  about  equal  to  the 
shorter  width.  This  Inst  plate  bears  a  free  single  arm  composed 
of  rather  long  round  joints.  The  superior  lateral  side  of  each  of 
the  lateral  plates  in  the  first  series  bears  two  brachial  plates,  the 
second  one  of  which  is  axillary  and  bears  free  arms.  Every  sec- 
ond or  third  plate  in  the  free  arms  is  axillary,  though  one  of  the 
rays  thrown  ofiF  from  each  axillary  plate  is  smaller  than  the  main 
arm  and  does  not  bifurcate  again. 
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Turning  now  to  the  posterior  side,  we  find  on  the  right  a  small 
intercalated  triangular  plate,  and  a  brachial  series  of  three  plates 
resting  upon  the  right  side  of  the  triangular  basal  and  this  inter- 
calated triangular  plate.  This  brachial  series  reaches  about  as 
high  as  the  other  brachial  series,  the  last  plate  is  axillary  and 
bears  free  arms.  Every  second  or  third  plate  in  these  free  arms 
is  axillary,  though  one  of  the  rays  thrown  ofiF  from  each  axillary 
plate  is  smaller  than  the  main  arm  and  does  not  bifurcate  again. 
On  the  left  of  the  posterior  side  we  also  find  a  small  intercalated 
tria.'igular  plate,  and  a  longitudinal  azygous  series  resting  on  the 
left  side  of  the  triangular  basal  and  this  intercalated  triangular 
plate.  The  azygous  series  consists  of  three  large  round  plates, 
having  a  width  more  than  twice  as  great  as  their  length,  and  they 
are  followed  by  a  long  round  proboscis  that  extends  beyond  the 
limit  of  our  broken  specimens  and  probably  beyond  the  length  of 
the  arms.  The  three  azygous  plates  reach  about  as  high  as  the 
brachials  above  described  and  in  comparing  with  other  crinoids 
this  would  be  the  limit  of  the  calyx,  and  above  this  are  the  free 
arms  and  long  proboscis.  It  will  be  understood  that  we  have  de- 
scribed this  species  as  if  it  were  standing  up  instead  of  hanging 
down  from  the  end  of  the  column. 

It  is  unnecessary  to  compare  this  species  with  any  others  that 
have  been  described,  though  it  is  doubtless  congeneric  with  the 
species  described  by  W.  R.  Billings,  and  for  which  Ringueberg 
has  described  a  genus  under  the  name  of  Castocrinus.  Probably, 
without  hesitation  it  should  be  called  Castocrinus  keiituckiensis. 
But  there  has  been  so  much  blundering  and  bad  work  done  with 
the  Caheocrinidae  and  so  many  synonyms  proposed,  that  we  have 
thought,  without  taking  the  time  now  to  review  the  subject,  it 
would  be  suflScient  to  provisionally  refer  it  to  CalceocrinuSy  though 
we  think,  at  present,  that  Castocrijuis  will  be  retained  for  this 
generic  division  of  the  family. 

Found  in  the  Trenton  Group,  in  Mercer  county,  Kentucky,  and 
now  in  the  collection  of   Wm.  F.  E.   Gurley. 
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Family  POTERIOCRINID^.. 

poteriocrinus  circumtextus,  d.  sp. 

Plate  II,  Fig.  29,  azygous  side,  shoiving  the  interlacing  arms 
and  proboscis;  Fig.  30,  opposite  side  of  same  specimen. 

Species  medium  size,  with  a  remarkably  large  proboscus.  Calyx 
cup-like,  or  somewhat  obconoida) ;  truncated  below  for  a  moderately 
large  column;  wider  than  high;  sutures  distinct;  surface  smooth  or 
very  finely  granular. 

Basals  one-fourth  wider  than  high,  pentagonal,  gradually  ex- 
panding. Subradials  about  as  long  as  wide,  three  hexagonal  Hud 
two  heptagonal;  those  adjoining  the  azygous  area   are   heptagonal. 

First  radials  of  unequal  size,  but  about  twice  as  wide  as  high, 
protuberant  and  rounded  to  the  first  brachials;  hexagonal;  the 
articulating  scars  occupy  rather  more  than  half  the  diameter  of 
the  plates  and  are  directed  outward  and  upward  at  an  angle  of 
about  seventy  degrees;  a  slightly  gaping  suture  separates  the  first 
radials  from  the  first  brachials,  and  the  superior  faces  of  the  first 
radials  unite  with  the  small  plates  that  cover  the  vault. 

There  are  four  brachials  in  each  of  the  latteral  rays  and  three 
in  each  of  the  other  three  rays;  they  are  short,  rounded,  and  the 
last  one  supports  upon  each  of  its  upper  sloping  sides  free  arms. 
All  of  the  arms  again  bifurcate  on  the  fourth  plate,  except  one, 
and  it  bifurcates  on  the  fifth  plate.  Every  arm  bifurcates  again 
on  plates  ranging  from  the  sixth  to  the  sixteenth.  At  this  height 
there  are  forty  arms;  some  of  them  are  seen  to  bifurcate  again  in 
our  specimen,  and  probably  all  bifurcate  again,  making  eighty 
arms  in  the  species.  The  arms  are  round,  plates  long  and  sutuies 
transverse. 

The  azygous  area  is  wide  and  ventricose.  The  first  plate  is 
pentagonal,  rests  between  the  upper  sloping  sides  of  two  sub- 
radials, separates  the  first  radial  on  the  right  from  the  second 
azygous  plate,  and  is  truncated  above  for  the  third  plate.  The 
second  plate  is  hexagonal,  rather  larger  than  the  first,  truncates  a 
subradial,  abuts  the  first  radial  on  the  left  and  the  first  and  third 
plates  on  the  right  and  supports  two  plates  above.  The  third 
plate  rests  upon  the  first  and  is  in  line  with  the  upper  half  of 
the    second,  supports    two    plates    above    and    other  plates  on  the 
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right  The  first  and  third  plates  thus  described  support  three 
plates  in  the  next  range,  which  are  succeeded  by  plates  of  the 
proboscis. 

The  proboscis  is  large,  long,  cylindrical,  and  covered  with  polyg- 
onal plates.  Bound  pores  penetrate  the  proboscis  throughout  its 
length  at  nearly  every  angle  of  the  plates,  and,  frequently,  on  the 
sutures  between  the  angles.  The  vault  is  covered  with  small 
plates. 

This  species  is  more  nearly  related  to  P.  subramosus  than  to 
any  other  which  has  been  described,  but  it  is  distingnislied  from 
that  species  by  the  relative  proportion  of  the  plates  in  the  calyx* 
by  the  number  and  position  of  the  azygous  plates,  and  by  the 
great  difference  in  the  arms,  and  no  doubt,  also,  in  the  character 
of  the  proboscis,  which  is  unknown  in  that  species. 

Found  in  the  Keokuk  Group,  at  Crawfordsville,  Indiana,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

ZEACRINUS  GRANDIOULUS,   U.   Sp. 

Plate  II,  Fig,  31,  azygous  view;  Fig,  32,  view  opposite  the 

azygous  area. 

Body  rather  large,  robust  and  elongate-ovate  in  outline.  Calyx 
very  low.  Columnar  cavity  shallow.  Surface  smooth  or  finely 
granular.     Column  very  small,  round  and  composed  of  thin  plates. 

Basal  plates  within  the  calyx.  Subradials  with  an  acute  superior 
angle,  but  invisible  in  a  lateral  view.  First  radials  about  one-half 
wider  than  long,  rapidly  expanding  to  the  superior  lateral  angles, 
and  truncated  the  entire  width  above  for  the  support  of  the  sec- 
ond primary  radials.  The  inferior  angles  do  not  extend  into  the 
columnar  cavity.  Four  of  them  are  pentagonal,  but  two  of  them 
are  separated  by  tha  extension  of  an  azygous  plate  so  as  to  reach 
the  point  of  a  subradial,  and  the  one  on  the  right  supports  two 
azygous  interradials,  as  well  as  the  radial  series  which  gives  to  it 
an  heptagonal  outline.  Four'  of  the  second  primary  radials  are 
pentagonal,  one-half  wider  than  high,  axillary,  and  support  on 
each  upper  sloping  side  the  secondary  radials;  but  in  the  ray 
opposite  the  azygous  area  there  are  three  primary  radials,  and 
consequently  the  second  is   quadrangular,  twice  as  wide  as   high, 
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and  supports  the  third,  which  is  three  times  as  wide  as  high, 
pentagonal,  axillary,  and  supports  upon  the  upper  sloping  sides 
the  secondary  radials. 

In  one  of  the  secondary  radial  series  there  are  three  plates,  in 
six  of  them  each  has  four  plates,  in  two  of  them  each  has  six 
plates,  and  one  of  them  has  five  plates.  One  ray  which  is  opposite 
the  azygous  area,  having  six  secondary  radials,  supports  upon 
each  upper  sloping  side  tertiary  radials,  which  continue  to  the 
end  of  the  arms.  Nine  other  tertiary  radial  series  do  not  bifur- 
cate, but  so  far  as  can  be  determined  all  the  others  bifurcate 
once,  and  one  of  the  arms  thus  thrown  off  in  each  series  bifurcates 
again,  except  in  one  ray.  This  gives  us  eight  arms  in  each  of 
four  series,  but  only  five  arms  in  the  ray  opposite  the  azygous 
side,  which  possesses  three  primary  radials,  thus  making  thirty- 
seven  arms  in  this  species.  But  there  is  some  injury  to  the 
specimen  in  two  or  three  places,  and  the  last  bifurcation  may  not 
take  place  in  one  or  two  rays,  and  possibly,  therefore,  the  species 
may  have  only  thirty- six  arms. 

The  azygous  area  commences  with  one  plate,  sending  a  sharp 
angle  between  the  first  radials  to  the  angle  of  a  subradial;  this  is 
succeeded  by  three  plates  in  the  second  range,  and  these  by  three 
plates,  and  these  again  by  two,  the  superior  plate  being  the 
largest  in  the  area  and  acutely  pointed  above.  There  are,  there- 
fore, nine  azygous  plates. 

Found  in  the  Kaskaskia  Group,  at  Bowling  Green,  Kentucky, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

POTERIOCRINUS  SCOPAE,  Miller  &  Gurley. 

Plate  II If  Fig,  1,  lateral  view  magnified  two  diameters;  Fig,  2, 

lateral  view  of  same  specimen  natural  size, 

azygous  area  on  the  left. 

When  the  authors  described  this  species  in  1890  in  their  ''De- 
scription of  some  new  genera  and  species  of  Echinodermata  from 
the  Coal  Measures  and  Subcarboniferous  Bocks  of  Indiana,  Mis- 
souri and  Iowa,"  which  work  was  subsequently  reprinted  in  the 
17th  Beport  of  the  Geological  Survey  of  Indiana,  only  the  azygous 
side  was  illustrated,  and,  as  it  seemed  desirable  to  have  it  further 
illustrated,  two  lateral  views  are  here  presented,  one  natural  size 
and  one  magnified  two  diameters. 
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The  specimen  is  from  the  typical  locality,  in  the  Kinderhook 
Group,  at  Le  Grand,  Iowa,  and  is  in  the  collection  of  Wm.  F.  K 
Gurley. 

P0TEBI0CBINU8  XACGABEI,  n.  Sp. 

Plate  III,  Fig,  3,  posterior  aide,  natural  size;  Fig.  4,  same  mag- 
nified  two  diameters;  Fig.  5,  azygous  side  of  sam^  speci- 
men magnified  two  diameters,  part  of  the  azygous 
area  broken  away,  there  is  on  this  specimen  a 
Poteriocrinus  decrepitus  showing  the 
posterior  side  soWfCwhat  injured; 
Fig,  6,  same,  natural  size. 

Species  small,  bat  bearing  very  long  mgged  or  genicnlated 
arms.  Calyx  obconoidal,  as  seen  from  the  posterior  side,  bat 
quite  unsymmetrical  on  account  of  the  development  of  the  azygous 
area;  height  and  greater  diameter  nearly  equal;  plates  smooth. 
Column  small,  round. 

Basals  moderate  size,  in  proportion  to  the  calyx,  with  superior 
angles  acute.  Subradials  a  little  wider  than  high,  except  one  on 
the  azygous  side  which  has  a  length  fully  equal  to  the  greater 
width;  four  of  them  are  hexagonal,  the  other  two  are  heptagonaL 
The  azygous  subradial,  which  is  truncated  at  the  top,  is  heptag- 
onal  and  the  largest  plate  in  the  calyx.  The  other  heptagonal 
plate  is  on  the  right  of  the  azygous  area  and  is  a  little  larger 
than  either  of  the  hexagonal  plates.  First  radials  one-third  wider 
than  high,  quite  convex  longitudinally,  which  leaves  the  separat- 
ing sutures  much  depressed,  pentagonal  and  truncated  the  entire 
width  above,  where  the  sutures  are  slightly  gaping.  A  single, 
long,  rounded,  brachial,  supports  upon  the  upper  sloping  sides,  in 
each  radial  series,  the  free  arms.  These  brachials  are  contracted 
in  the  middle  part  and  of  unequal  length;  the  one  opposite  the 
azygous  area  is  the  longer,  the  two  adjacent  are  the  shorter,  and 
the  other  two  have  an  intermediate  length.  There  are  only  ten 
arms  in  this  species;  they  are  long  and  composed  of  rather  long, 
cuneiform,  alternately  projecting  plates.  Each  projecting  joint  bears 
a  large,  tapering,  long  jointed  pinnule,  which  gives  to  the  arms  a 
very  rough  or  crisped  aspect. 

The  azygous  area  is  wide  and  covered  with  a  double  series  of 
alternate  plates.  The  first  plate  is  pentagonal,  longer  than  wide 
and  rests  between  the  superior  sloping  sides  of  two  subradials  and 
between  the  first  radial  on  the  right  and  the  second  azygous  plate 
on  the  left  and  is  truncated    on  top  for    the  third  azygous    plate; 
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the  second  plate  is  hexagonal,  larger  than  the  first,  rests  upon  the 
truncated  upper  end  of  the  largest  subradial  and  between  the  first 
radial  and  a  summit  plate  on  the  left,  and  the  first  and  third 
azygous  plates  on  the  right  and  is  truncated  at  the  upper  end  for 
the  fourth  plate.  This  alternate  arrangement  continues  as  far  as 
the  proboscis  is  preserved  in  our  specimen. 

This  species  is  peculiar  in  its  comparatively  long,  rough  arms, 
and  wide  azygous  area.  It  need  not  be  compared  with  any  other 
described  species,  for  P.  legrandensis  is  as  near  to  it  as  any  other, 
and  in  that  species  there  are  twenty  much  shorter  arms  and  a 
narrower  and  different  azygous  area. 

Found  in  the  Kinderhook  Group,  at  Le  Grand,  Iowa,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

It  was  found  by  John  McCabe,  of  Quarry,  Iowa,  in  whose 
honor  we  take  pleasure  in  dedicating  this  beautiful  crinoid. 

POTERIOCRINUS   HAMMONDI,   U.   Sp. 

Plate  III,  Fig.  7,  azygous  view,  magnified  two  diameters;  Fig 

8,  same,  natural  size. 

Species  small,  but  bearing  long  slender  arms,  which,  when  closed 
around  the  proboscis  as  in  our  specimen,  make  the  body  subcy- 
lindrical.  Calyx  obconoidal;  height  and  greater  diameter  nearly 
equal;  plates  smooth.  Column  rather  large  at  the  calyx,  but  taper- 
ing for  a  short  distance,  when  it  becomes  of  ordinary  size  and 
consists  of  thin,  round  plates. 

Basals  of  moderate  size,  in  proportion  to  the  calyx,  with  superior 
angles  acute.  Subradials  hexagonal,  wider  than  high,  the  one  be- 
low the  azygous  area  is  much  the  wider,  but  so  broadly  truncated 
on  top  as  to  give  it  little  if  any  greater  length.  First  radials 
about  as  high  as  wide,  evenly  rounded,  pentagonal,  and  truncated 
the  bntire  width  above,  where  the  sutures  are  distinct  but  not 
gaping.  A  single,  very  long,  contracted  and  roun'^ed  brachial, 
supports  upon  the  upper  sloping  sides,  in  each  radial  series,  the 
free  arms.  The  contraction  of  these  remarkably  long  brachials 
actually  constricts  the  body  immediately  above  the  calyx.  One  of 
the  lateral  brachials  is  shown  in  our  specimen,  and  it  is  a  little 
shorter  than  either  one  adjoining  the  azygous  side  of  the  probos- 
cis, and  we  may  presume  the  one  opposite  the  azygous  area  is  the 
longer  one,  as  that  is  the  case  in  Poteriocrinus  maccnbei  and  in 
some    other   species.      There    are  only  ten    arms  in  this    species; 
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they  are  long  and  composed  of  long,  slightly  coneiform,  alternately 
projecting  plates.  Each  projecting  joint  bears  a  small  pinnule, 
which  does  not  prevent  the  arms  from  closing  tightly  around  the 
proboscis. 

The  azygoos  area  is  not  large  in  this  species.  There  is  only 
one  plate  within  the  calyx,  and  it  broadly  truncates  a  subradial 
and  separates  two  first  radials.  There  appear  to  be  two  plates 
succeeding  this  one,  but  the  arms  in  our  specimen  prevent 
further  examination  of  the  plates. 

This  species  is  peculiar  in  its  long,  delicate  form,  closed  arms, 
long  brachials  and  constriction  above  the  calyx.  The  axygous 
area  is  also  peculiar  and  we  know  of  no  species  with  which  it  is 
necessary  to  make  any  comparison  in  these  particulars. 

Found  in  the  Kinderhook  Group,  at  LeOrand,  Iowa,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley.  The  specific  name  is 
given  in  honor  of  Mr.  L.  A.  Hammond,  an  enthusiastic  collector 
of  LeGrand,  Iowa. 

POTEBIOCBINUS    MACOABEI    Var.    DEOBEPITUS,   n.   Sp. 

Plate  III,  Fig,  9,  azygous  side  of  a  depressed  and  somewhat  in- 
jured specimen  magnified    two  diameters;  Fig.    11,  sam^, 
natiirel  size;  Fig,  10,  posterior  view  two  diam^eters;  Fig. 
12,  same,  natural  size;  the  posterior  view  of  another 
specimen,  magnified  and  natural  size,  may  he  seen 
on  Poteriocrinvs  m^accahei  in  Figs,  5  and  6, 

This  is  a  small  species  bearing  short  rugged  arms.  Calyx  ob- 
conoidal  as  seen  from  the  posterior  side,  but  unsymmetrical  on 
account  of  the  development  of  the  azygous  area.  Diameter  one 
half  more  than  the  height;  plates   smooth;    column    small,  round. 

Basals  small  and  superior  angles  somewhat  obtuse.  Subradials 
one-half  wider  than  high,  except  the  one  on  the  azygous  side, 
which  has  a  length  about  equal  to  the  greatest  width;  four  of 
them  are  hexagonal,  the  other  two  are  heptagonal.  The  azygous 
subradial,  which  is  truncated  at  the  top,  is  heptagonal  and  the 
largest  plate  in  the  calyx.  The  other  heptagonal  plate  is  on  the 
right  of  the  azygous  area,  but  is  not  larger  than  the  hexagonal 
plates-  First  radials,  one-third  wider  than  high,  quite  convex 
longitudinally,  which  leaves  the  separating  sutures  much  depressed 
pentagonal,    and    truncated    the    entire  width    above,    where   the 
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sutures  are  gaping.  A  single,  rounded  brachial  supports  upon 
the  upper  sloping  sides  in  each  radial  series,  the  free  arms. 
These  brachials  are  contracted  in  the  middle  part  and  of  unequal 
length;  the  one  opposite  the  azygous  area  is  the  longer,  the  two 
adjacent  are  the  shorter  and  the  other  two  have  an  intermediate 
length.  There  are  only  ten  arms  in  this  species;  they  are  short 
though  composed  of  rather  long,  cuneiform,  alternately  projecting 
plates.  Each  projecting  joint  bears  a  large,  tapering,  long  jointed 
pinnule,  which  gives  to  the  arms  a  rough  geniculated  aspect. 

The  azygous  area  is  covered  with  the  same  number  of  plates 
which  are  arranged  in  the  same  order  that  they  occur  in 
P.  maccabei.  The  difference  between  the  two  is  that  in  this  species 
the  area  is  proportionally  narrower. 

We  have  three  specimens  of  this  species  which  are  free  (and 
accidentally  the  best  one  is  not  illustrated)  beside  the  one 
figured  on  P.  maccabei,  and  they  all  bear  the  same  propor- 
tions as  to  size  of  calyx  and  arms  and  size  of  the  plates. 
The  calyx  in  this  species  is  fully  as  large  as  it  is  in  P.  maccabei, 
though  slightly  differing  in  form,  the  arms  and  pinnules  are  as 
coarse,  but  the  arms  have  not  more  than  two-thirds  the  length. 
The  question  then  arises  whether  the  minor  differences  which  may 
be  seen  in  the  illustrations  and  the  discriptions,  coupled  with  the 
wider  azygous  area  and  longer  arms  in  P.  maccabei,  are  sufficient 
to  distinguish  species.  One  cannot  be  the  young  of  the  other  unless 
age  widened  the  azygous  area  and  lengthened  the  arms  without 
increasing  the  size  of  the  plates,  which  is  contrary  to  what  we 
know  of  these  animals.  P.  maccabei  is  graceful  in  its  form  and 
is  not  abnormal.  Possibly  the  difference  between  the  two  should 
be  regarded  as  of  specific  value,  but  we  have  not  regarded  it  as  of 
more  than  varietal  importance. 

Found  in  the  Kinderhook  Group,  at  LeGrand,  Iowa,  and  now 
in  the  collection  of  Wm.  F.  E.   Gurley. 

ZEACBINUS  SALEMEKSIS,   n.   Sp. 

Plate  III,  Fig.  17,  lateral  view,  azygous  area  on  the  left. 
Our  specimen  is  on  a  slab  and  the  ray  opposite  the  azygous 
area  is  not  exposed.  The  species  is  of  medium  size.  Calyx  basin- 
shaped  below  the  summit  of  the  first  radials  and  subpentagonal 
in  outline  in  the  superior  part,  deeply  concave  below;  sutures 
distinct,  surface  granular. 
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Basals  form  a  narrow  pentagonal  rim  almost  obscured  by  the 
column.  Subradials  abruptly  bent  upward  and  into  the  basal 
concavity,  at  about  the  middle  part,  about  as  wide  as  long.  The 
one  on  the  right  of  the  azygous  area  heptagonal  and  broadly 
truncated  for  the  first  radial,  the  next  one  to  the  right  hexagonal. 
First  radials  twice  or  more  than  twice  as  wide  as  high,  pentagonal, 
truDcated  the  entire  width  above  and  separated  from  the  second 
radials  by  a  gaping  suture.  Second  radials  larger  than  the  first, 
about  twice  as  wide  as  high,  pentagonal,  prominent  almost  nodose 
at  the  superior  angle,  and  supporting  on  each  upper  sloping  side 
the  secondary  radials.  There  are  six  secondary  radials  in  each 
arm  shown  by  our  specimen,  four  of  them  are  short  plates  with 
transverse  sutures,  the  first  one  is  the  larger  one  and  the  last 
is  pentagonal  and  supports  upon  each  of  the  upper  sloping  sides 
the  tertiary  radials.  Ooe  of  the  arms  does  not  again  bifurcate 
and  consists  of  short  flattened  quadrangular  plates.  The  other 
arm  bifurcates  again  on  the  eighth  plate  and  the  arm  adjoining 
the  azygous  side  again  bifurcates,  and  so  does  the  corresponding 
arm  in  the  other  ray,  which  gives  us  seven  arms  to  each  of  these 
rays. 

The  first  azygous  plate  is  pentagonal,  abuts  upon  two  sub- 
radials and  the  first  radial  on  the  right,  and  supports  two  inter- 
radials  in  the  second  range,  one  of  which  truncates  a  subradial* 
There  are  two  interradials  in  the  third  range,  beyond  which  they 
are  not  shown  in  our  specimen. 

It  is  not  necessary  to  compare  this  species  with  any  other  for 
the  purpose  of  distinguishing  it 

Found  in  the  Keokuk  Oroup,  at  Salem,  Indiana,  and  now  in 
the  collection  of  Wm.  F.  E.  Gurley. 

ZEACRINUS    CYLINDRICUS,   n.   Sp. 

Plate  III,   Fig.   19,  a  large  specimen  compressed  antero-pos- 
teriorly  showing    azygous  side;   Fig.  20,  a  sm^aller 
specimen  compressed   laterally    showing    azy- 
gous side;  Fig,  21,  opposite  view  of  same. 

This  species  is  rather  large  and  very  long.  The  body  is  sub- 
cylindrical,  though  constricted  above  the  calyx,  slightly  fusiform 
in  the  middle  part,  and  slowly  tapering  above. 
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Calyx  low,  basiD-shaped  below  the  Eummit  of  the  first  radialf^ 
moderately  concave  below;  plates  convex;  sutures  distinct;  surface 
granular.  Column  round  and  pierced  by  a  very  f  mall,  round  cen- 
tral columnar  canal. 

Basals  form  a  narrow  pentagonal  rim  around  the  column  about 
one-half  wider  than  the  diameter  of  the  column.  Subradials  longer 
than  wide,  and  curve  into  the  basal  ccncavity  aid  upward,  at 
about  the  middle  part,  eo  as  (o  be  visible  in  a  side  view.  The 
curve  into  the  basal  concavity  is  abrupt  and  the  middle  part  of 
each  is  depressed  before  uniting  with  the  basal  plates.  Four  are 
hexagonal  and  two  heptagonal.  First  radials  about  one  and  a  half 
times  as  wide  as  high,  pentagonal,  truncated  the  entire  width 
above,  and  separated  from  the  second  radials  by  a  gaping  suture. 
Second  radials  smaller  than  the  first,  about  twice  as  wide  as  high, 
pentagonal,  and  support  upon  each  upper  slopini?  side  the  secon- 
dary radials  or  free  aims.  There  are,  therefore,  ten  arms  in  this 
species.  The  arms  are  very  long,  subfusi  form,  and  composed  of 
a  single  series  of  short,  quadrangular  or  slightly  cuneiform  plates. 
The  pinnules  are  composed  of  subcylindrical  pieces  having  a  length 
equfld  to  three  diameters. 

The  first  azygous  plate  is  rather  large,  convex,  pentagonal,  rests 
between  two  subradials  and  the  first  radial  on  the  right  and  abuts 
upon  the  second  and  third  interradials.  The  second  interradial 
truncates  a  subradial,  is  nearly  as  large  as  the  first,  and  the  suc- 
ceeding plates  are  much  smaller  and  alternately  arranged  as  in 
other  species  of  this  genus. 

This  species  has  been  confounded  with  Z.  wanifornn's,  by  some 
collectors,  but  in  that  species  the  basal  plates  are  hidden  by  the 
column,  the  body  is  shorter,  and  there  are  only  nine  arms,  as  the 
radial  series  opposite  the  azygous  area  bears  only  a  single  arm. 
It  is  still  farther  removed  from  all  other  species. 

Found  in  the  Kaskaskia  Group,  in  Pulaski  county,  Kentucky, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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Family  PLATYCRINIDiE. 

PLATTGBTNU8  C0BTI5A,  D.  Sp. 

Plate  III,  Fig.  15,  lateral  view  of  ealyjc;  Fig.  16,  summit  view 
with  part  of  the  vault,  plates,  grooves  an-d  pores  preserved. 

Species  mediam  or  rather  below  mediam  size.  Calyx  goblet- 
sbaped;  about  as  high  as  wide;  broadly  tmncated  below;  round 
and  slightly  contracted  immediately  above  the  base,  highly  convex 
and  protmberant  in  the  region  of  the  arm-bases,  so  as  to  give  it 
a  marked  pentagonal  outline  when  seen  from  above.  Plates  thick. 
Sutures  distinct  Surface  papUlose  or  very  coarsely  granular. 
Column  small,  round  and  attached  to  the  base  in  a  radiately  lined 
hemispherical  depression.    Columnar  canal  very  small  and  round. 

Basals  form  a  low,  round  cup,  with  a  slightly  expanded  sharp 
rim  at  the  base.  First  radials  about  as  long  as  wide,  expanding 
very  little  above  the  basals,  longitudinally  convex,  and  becoming 
very  protruberant  at  the  articulating  facets  for  the  second  radials. 
Articulating  facets  for  the  second  radials  a  little  more  than  half 
the  width  of  the  plates  and  directed  outward  and  upward  at  an 
angle  of  about  seventy  degrees.  Second  radials  short*  axillary 
and  notched  for  the  ambulacral  furrows. 

The  vault,  so  far  as  preserved  in  our  specimen,  is  only  slightly 
convex.    The  first  radials,  between   the  arm   bases,  curve  slightly 
toward  the  vault.     There    are  three    plates  between    the  arm  fur- 
rows,   the  lateral  ones    form  part  of  the  ambulacral  covering  and 
the  middle  one  is  an  interradial  proper.     There  is   a   pit  or   pore 
at  the  junction  ol  each  interradial  with  the  two  first  radials  at  the 
dividing   suture,  and    there  is  also  a  pit  or  pore  on    each  side   of 
the  ambulacral  farrows,    at  the  suture    lines  of   the  first    radials. 
Whether  or  not  any  or  all  of  these  are    ovarian  apertures  we  are 
unable  to  state.     The  ambulacral  furrows  are  shown  in  our  speci- 
men   as   open    gutters  and   we    suppose  they    were  covered    with 
small  plates,  such  as  cover  arm  farrows,  which  have  not  been  pre- 
served.     From  some    fragments  that    occur  on  our  specimen,  that 
are  not  shown  in  the  illustration,    we  are  led  to  believe    that  the 
vault  has  a  central  orifice  on  the  summit,    possibly   covered  with 
small  plates,  in  the  same  way  we  have    supposed  the    ambulacral 
grooves  to  have  been  covered. 
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The  external  appearance  of  the  calyx  of  this  species  somewhat 
resembles  P.  allophylus  and  F.  briUis,  but  the  differences  are 
sufficient  to  at  once  distiuguish  it,  if  attention  is  paid  to  the  form 
and  to  the  articulating:  facets  on  the  first  radials.  The  differences 
are  so  ^reat  that  no  descriptive  comparisons  will  serve  any  one  in 
distinf^uishing  them.  But  the  vault,  in  this  species,  is  wholly 
different  from  either  of  the  above  mentioned  species  and  from 
that  of  any  other  known  Platycrinus,  If  generic  distinctions  can 
be  founded  upon  the  vault,  then  this  species  does  not  properly 
belong  to  Platycrinus  or  to  any  other  described  genus.  But,  as 
we  have  only  a  fragment  of  the  vault,  we  would  not  be  justified 
in  founding  a  genus  upon  it.  We  are  convinced,  that  it  properly 
belongs  to  the.  family  Platycrinidcp  and  is  nearer,  in  structure, 
to  Platycrinus  than  to  any  other  described  genus,  and  hence, 
provisionally,  refer  it  to  that  genus. 

Found  by  the  veteran  collector  and  learned  geologist,  B.  A. 
Blair,  of  Sedalia,  Missouri,  in  the  Choteau-  limestone  of  that 
locality,  and  now  in  the  collection  of  S.  A.  Miller. 

BARYCRINUS  EXPANSDS,    U.   Sp. 

Plate  IV,  Fig.  2,  view  of  the  calyx,  azygouus  side  below. 

Species  very  large,  robust.  Calyx  more  than  twice  as  wide  as 
high;  plates  very  thick,  highly  convex;  sutures  distinct,  sunken 
at  the  angles.     Column  large,   penta6:onal. 

Basal  plates  comparatively  small,  less  than  one-fourth  as  large 
as  the  subradials,  wider  than  high,  and  forming  a  very  shallow, 
pentagonal,  saucer-shaped  cup.  Subradials  four  or  five  times  as 
large  as  the  basals,  a  little  wider  than  long,  nearly  equal  in  size, 
four  hexagonal  and  one,  on  the  azygous  side,  which  is  very 
broadly  truncated  for  the  azygous  plate,  heptagonal.  First  radials 
larger  than  the  subradials,  alx)ut  three  times  as  wide  as  high, 
nearly  equal  in  size,  remarkably  thick,  and  truncated  a  little  more 
than  half  the  width  for  the  reception  of  the  second  radials.  The 
ambulacral  notch  very  small,  and  facet  for  the  second  radials 
nearly  perpendicular  or  having  an  inclination  of  not  more  than 
ten  degrees.  Azygous  plate  quadrangular,  wider  than  high  and  a 
little  more  than  half  as  large  as  a  subradial. 

— G 
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are  twelve  plates,  in  some  of  the  arms,  on  our  specimen,  and  if 
complete  there  wonld  probably  be  as  many  more. 

This  species  cannot  be  confoanded,  with  any  other,  from  rocks 
of  the  same  age,  nor,  indeed,  with  any  hitherto  described. 

Found  in  the  Eeoknk  or  Warsaw  Gronp,  in  Clark  county,  In- 
diana, and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

ICHTHYOCBINUS  SPINOSULUS,   n.   Sp. 

Plate  V,  Fig.  4»  view  of  a  compressed  specimen,  with  part  of 

the  spines  on  the  first  radials  broken  off* 

Our  specimen  is  compressed,  but  the  true  form  with  the  arms 
folded  is  roughly  ovoid.  Distinct  sutures  separate  the  plates.  All 
axillary  plates  bear  a  central  spine  and  there  are  occasional 
spines  on  other  plates.  The  entire  suribce  is  papillose  or  very 
strongly  granular.  The  column  is  large,  round,  tax)ers  rapidly 
from  the  body  and  is  composed  of  thin  plates.  The  basals  and 
subradials  are  entirely  covered  by  the  head  of  the  column  and 
have  not,  therefore,  been  observed.    There  are  no  interradials. 

Primary  radials,  three  in  each  series;  they  gradually  widen,  but 
are  not  of  exactly  the  same  length  and  hence  there  is  a  slight 
interlocking  of  plates,  instead  of  straight  sutures  separating  the 
different  series.  The  first  primary  radials  are  rather  longer  than 
either  of  the  others  and  each  bears  a  remarkably  strong  spine, 
that  is  directed  downward,  by  the  side  of  the  column.  The  sec- 
ond primary  radials  arA  arcuate  in  the  middle  of  the  upper  face 
for  the  projection  of  a  lip  or  flange  from  the  third  plates  and 
each  bears  three  small  spines,  one  central  and  one  on  each  side.  The 
third  primary  radials  have  steep  superior  sloping  sides,  each  bears 
a  strong  central  knob  or  short  spine,  and  two  small  spines,  one 
on  each  side.  They  are  axillary  and  bear  on  each  upper  sloping 
side  three  secondary  radials. 

The  first  and  second  secondary  radials  are  of  about  the  same 
size,  arcuate,  and  are  produced  transversely  in  a  sharply  convex 
central  ridge  with  three  obscure  nodes  on  each.  The  third  sec- 
ondary radials  are  larger  and  longer  and  each  bears  a  very  strong 
central  node  or  obtuse  spine,  and  supports  upon  each  upper  slop- 
ing side  a  single  arm  or  tertiary  series.  There  are,  therefore, 
twenty  arms  in  this  species.  Each  arm  is  composed  of  a  single 
series  of  plates  united  by  arcuate  instead  of  transverse  sutures. 
The  arms  are  infolded  and  broken   at  the   superior  end  of  our 
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does  not  appear  to  be  pressed  out  of  shape,  the  arms  are  pressed 
together  a  little,  so  as  to  make  them  thinoer,  laterally,  than  they 
should  be.  The  plates  preserved  in  our  specimen  are  longer  than 
wide.  The  first  azygous  plate  is  more  than  twice  as  long  as  wide, 
rests  in  a  notch  between  two  first  radials,  truncating  the  one  on 
the  right  more  than  the  one  on  the  left,  and  extends  nearly  to  the 
top  of  the  second  radials.  It  is  followed  by  two  plates,  the  larger 
one  extending  down,  on  one  side,  one  third  the  length  of  the  plate, 
and  the  smaller  one  truucatiDg  the  upper  side.  These  two  plates 
are  followed  by  a  triangular  plate  that  reaches  nearly  to  the  top 
of  the  third  radials. 

The  peculiar,  flattened  calyx,  subpyramidal,  angular  and  beveled 
plates  and  arrangement  of  the  azygous  plates  distinguish  this  from 
all  other  described  species. 

Found  in  the  Keokuk  Group,  at  Button  Mould  Knob,  Kentucky, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

Family  ICHTHYOCRINID^. 

ICHTHYOGRINUS   CLARKENSIS^   n.   sp. 

Plate  IV,  Fig.  5,  lateral  view  of  a  compressed  specimen. 
Species  small.  Oui^  specimen  is  compressed,  but  the  general 
form  with  the  arms  folded  is  subovate.  The  plates  are  free  from 
spines  and  nodes;  the  sutures  are  very  distinct  and  slightly  arcu- 
ate, the  superior  plates  generally  overlap  the  inferior  ones  in  the 
middle  part.  The  column  is  very  large  and  entirely  covers  the 
basals  and  subradials  so  they  have  not  been  observed.  There  are 
no  interradials. 

There  are  three  primary  radials  in  each  series.  They  widen 
rapidly  and  are  subequal  in  length.  The  different  series  interlock 
instead  of  having  a  straight  separating  suture.  There  are  four 
secondary  radials  in  each  series  of  about  the  same  length,  and 
each  plate  has  about  the  same  length  as  a  primary  radial,  they 
expand  very  little,  so  that  the  fourth  or  axillary  plate  is  not 
much  wider  than  the  first  plate.  The  different  series  interlock  in 
the  same  manner  that  the  primary  series  do.  The  fourth  plate 
supports  upon  each  upper  sloping  side  a  single  non-bifurcating 
arm,  which  gives  to  the  species  twenty  arms.  The  arms  are  com- 
posed of  short  quadrangular  plates,  with    arcuate   sutures.     There 
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are  twelve  plates,  in  some  of  the  arms,  on  our  specimen,  and  if 
complete  there  would  probably  be  as  many  more. 

This  species  cannot  be  confounded,  with  any  other,  from  rocks 
of  the  same  age,  nor,  indeed,  with  any  hitherto  described. 

Found  in  the  Keokuk  or  Warsaw  Group,  in  Clark  county,  In- 
diana, and  now  in  the  collection  of  Wm.  F.  R  Gurley. 

ICHTHYOCBINUS  8PINOSULUS,   n.   sp. 

Plate  V,  Fig.  4f  view  of  a  compressed  specimen,  with  part  of 

the  spines  on  the  first  radials  broken  off- 

Our  specimen  is  compressed,  but  the  true  form  with  the  arms 
folded  is  roughly  ovoid  Distinct  sutures  separate  the  plates.  All 
axillary  plates  bear  a  central  spine  and  there  are  occasional 
spines  on  other  plates.  The  entire  surface  is  papillose  or  very 
strongly  granular.  The  column  is  large,  round,  tax)ers  rapidly 
from  the  body  and  is  composed  of  thin  plates.  The  basals  and 
subradials  are  entirely  covered  by  the  head  of  the  column  and 
have  not,  therefore,  been  observed.    There  are  no  interradials. 

Primary  radials,  three  in  each  series;  they  gradually  widen,  but 
are  not  of  exactly  the  same  length  and  hence  there  is  a  slight 
interlocking  of  plates,  instead  of  straight  sutures  separating  the 
different  series.  The  first  primary  radials  are  rather  longer  than 
either  of  the  others  and  each  bears  a  remarkably  strong  spine, 
that  is  directed  downward,  by  the  side  of  the  column.  The  sec- 
ond primary  radials  ar^  arcuate  in  the  middle  of  the  upper  face 
for  the  projection  of  a  lip  or  flange  from  the  third  plates  and 
each  bears  three  small  spines,  one  central  and  one  on  each  side.  The 
third  primary  radials  have  steep  superior  sloping  sides,  each  bears 
a  strong  central  knob  or  short  spine,  and  two  small  spines,  one 
on  each  sida  They  are  axillary  and  bear  on  each  upper  sloping 
side  three  secondary  radials. 

The  first  and  second  secondary  radials  are  of  about  the  same 
size,  arcuate,  and  are  produced  transversely  in  a  sharply  convex 
central  ridge  with  three  obscure  nodes  on  each.  The  third  sec- 
ondary radials  are  larger  and  longer  and  each  bears  a  very  strong 
central  node  or  obtuse  spine,  and  supports  upon  each  upper  slop- 
ing side  a  single  arm  or  tertiary  series.  There  are,  therefore, 
twenty  arms  in  this  species.  Each  arm  is  composed  of  a  single 
series  of  plates  united  by  arcuate  instead  of  transverse  sutures. 
The  arms  are  infolded  and  broken   at  the   superior  end  of  our 
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specimeD,  but  as  maoy  as  thirty  plates  may  be  counted  in  a  single 
arm.  Some  of  the  arm  plates  bear  a  central  spine  or  node,  but 
there  is  not  uniformity  in  the  different  arms  in  this  respect. 

This  species  is  remarkable  for  its  spines,  nodes,  and  rough,  un- 
even, external  surface,  and  is  distinguished,  by  its  structure  and 
the  number  of  plates  in  the  primary  and  secondary  series,  from 
all  other  species. 

It  was  found  in  Clark  county,  Indiana,  in  what  is  called  the 
Knobstone,  but  which  we  think  must  be  of  the  age  of  the  Eeokuk 
Group,  and  is  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

Family  DOLATOCRINID^. 

DOLATOCRINUS   AMPLUS,  n.  Sp. 

Plate  IV,  Fig.  6,  basal  view;   Fig.  7,  side  view;   Fig,  8, 

summit  view. 

Calyx  large,  subcylindrical  or  bowl-shaped,  concave  below.  All 
the  plates  are  ventricose  or  subspinous  and  radiately  furrowed 
toward  the  margins.  Our  specimen  is  injured  at  the  point  of  the 
columnar  attachment  and  part  of  the  radial   plates   are   destroyed. 

Basal  plates  not  observed.  First  primary  radials  probably  as 
wide  or  wider  than  long.  Second  primary  radials  quadrangular, 
a  little  wider  than  long.  The  calyx  will  rest  on  these  plates  and 
the  first  interradials.  Third  primary  radials  larger  than  the  sec- 
ond, wider  than  high,  pentagonal  and  bear  upon  each  upper  slopiing 
side  a  single  secondary  radial.  The  secondary  radials  are  axil- 
lary and  bear  upon  each  upper  sloping  side  four  or  five  tertiary 
radials.  There  are,  therefore,  four  arms  in  each  series  or  twenty 
arm  openings  to  the  vault. 

The  first  interradials  are  the  largest  plates  in  the  calyx.  Four 
of  them  have  nine  sides  each,  while  the  azygous  plate  has  eleven 
sides.  In  the  regular  areas  the  first  plate  separates  the  primary 
and  secondary  radials  and  is  broadly  truncated  on  top  for  a  sec- 
ond plate  that  separates  the  secondary  and  first  tertiary  radials 
and  is  slightly  truncated  on  top  by  a  small  plate  in  the  third 
range,  and  this  is  followed  by  two  small  plates  in  the  fourth 
range  which  connect  with  small  plates  that  separate  the  arms  and 
unite  with  the  plates  of  the  vault.  The  difference  between  the 
azygous  area  and  the  other  areas  is  very   slight  and    consists    in 
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the  fact,  that  the  first  plate  abats  against  the  first  tertiary  radials 
aud  that  the  second  plate  is  followed  by  two  plates  in  the  third 
range  instead  of  one. 

The  vault  is  convex,  slig:htly  depre::}3ei  in  the  interradial  areas 
and  apparently  bears  a  subcentral  proboscis.  The  plates  are  an- 
chylosed  in  our  specimen,  and  show  none  of  the  sutures,  and, 
possibly  the  hole,  which  we  suppose  indicates  a  proboscis,  may  be 
only  a  hole  broken  into  the  vault.  There  are  two  orifioes  be- 
tween  each  of  the  arms  that  penetrate  the  vault  horizontally. 
They  appear  to  be  excurrent  and  are  of  the  same  character  as  those  in 
D.  grandis,  D.  lacus,  D.  marshi,  D.  stellifer  and  D,  approxi- 
matus. 

This  species  is  so  distinct  from  all  others  that  have  been  de- 
scribed, that  no  comparison  with  any  of  them  is  necessary. 

Found  in  the  Hamilton  Group,  near  Charlestown,  Indiana,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

Family  ACTINOORINID^. 

ACTINOCRINUS   MONTICULIFERUS,    n.   sp. 

Plate  IV,  Fig.  1,  view  of  calyx  azygous  side  on  the  right. 
This  is  a  remarkably  large  aud  robust  species,  the  plates  are 
thick  and  each  one  bears  a  more  or  less  ventricose  central  node, 
aud  the  larger  plates  are  radiately  sculptured  toward  the  margins. 
The  interradial  areas  are  depressed,  giving  to  the  calyx  a  pen- 
tagonal outline. 

Basals  truncated  below  so  as  to  have  a  diameter  at  the  base, 
equal  to  about  twice  the  height,  they  stand  upright  and  are 
strongly  beveled  toward  the  lateral  sutures.  The  middle  part  of 
the  base  has  a  hemispherical  depression  for  the  insertion  of  the 
column,  leaving  a  wide  flattened  rim  around  the  head  of  the 
column.  First  primary  radials  much  smaller  than  the  basals, 
longer  than  wide,  three  hexagonal  and  two  heptagonal.  Second 
primary  radials  wider  than  high,  hexagonal  and  less  than  half  as 
large  as  the  first.  Third  primary  radials  in  some  of  the  rays 
hexagonal,  larger  than  the  second,  wider  than  high  and  support 
on  the  superior  sloping  sides  the  secondary  radials.  There  is  a 
single  secondary  radial  in  each  series,  somewhat  smaller  than  the 
third  primary,  wider  than  high,  some  heptagonal  and   others  hex- 
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agonal,  and  each  supports  upon  the  superior  sloping  sides  the 
tertiary  radials.  In  the  ray  on  the  left  of  the  azygoiis  area  there 
are  three  tertiary  radials  in  each  literal  series  and  two  in  each  of 
the  proximal  series,  the  second  of  which  are  axillary  and  bear 
upon  the  superior  sides  quaternary  radials,  and  thus  there  are  six 
arm  openings  to  the  vault  in  this  ray.  If  the  rays  are  uniform 
in .  this  respect  there  are  thirty  arms  in  this  species.  Three  of 
them  are  evidently  alike  in  this  regard,  and  we  have  no  reason  to 
think  the  other  two  are  different,  but  they  are  so  injured  in  our 
specimen  that  it  cannot  be  definitely  determined. 

There  are  two  small  intertertiary  radials,  one  following  the 
other  in  each  ray.  There  are  eight  plates  in  each  regular  in- 
terradial  area,  the  first  one  is  hexagonal,  larger  than  a  second 
primary  radial,  and  it  is  followed  by  two  plates  in  the  second 
series,  three  in  the  third  and  two  in  the  fourth  which  connect 
through  a  sharply  depressed  sunken  area  with  the  plates  of  the 
vault  There  are  eleven  plates  in  the  azygous  area,  the  first  one 
is  rather  larger  than  a  first  primary  radial  and  in  line  with 
them,  it  is  followed  by  two  plates  in  the  second  series,  three  in 
the  third,  three  in  the  fourth  and  two  in  the  fifth,  which  connect 
in  a  sharply  depressed  area  with  the  plates  of  the  vault. 

The  vault  is  covered  with  large  polygonal  plates,  each  one  of 
which  is  possessed  of  a  remarkably  large  ventricose  central  node. 
It  is  sharply  depressed  toward  the  interradial  areas  and  bears  a 
large  subcentral  proboscis,  which  is  broken  off  in  our  specimen 
at  the  summit  of  the  vault. 

This  species  is  distinguished  by  its  great  size,  the  number  of 
arms,  the  number  and  position  of  the  plates  in  the  interradial 
and  azygouB  areas  and  the  ventricose  nodes  on  the  surface. 

Found  in  the  Keokuk  Group  in  Tennessee,  and  now  in  the 
collection  of  Wm.  F.  E.  Gurley. 

ALLOPROSALLOCRINUS   CEL8US,   n.    sp. 

Plate  IV,  Fig.  9,  view  opposite  azygous  area;  Fig,  10,  azygous 
view  of  same  ;  Fig.  11,  basal  view  of  same  specimen. 

This  species  has  a  vault  considerably  higher  than  its  greatest 
diameter,  and  most  ventricose  opposite  the  azygous  side.  The  calyx 
is  convex,  at  the  basals,  flat  over  the  radial  areas  and  moderately 
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depressed  ia  the  interradial  areas.  The  plates  are  all  nodose  or 
sabspinous.  The  column  is  round,  radiately  furrowed  and  pierced 
by  a  large  cinque  foil  columnar  canal. 

The  basals  are  of  equal  size,  have  an  hexagonal  oaUine  and  form, 
a  nodose  rim  around  the  end  of  the  column.  First  radials  bear  a 
high,  transverse,  sharp  node.  Second  radials,  short,  wide,  quad- 
rangular. Third  radials  pentagonal,  small ;  three  of  them  bear  upon 
each  of  the  upper  sloping  sides,  three  secondary  radials  giving  two 
arms  to  each  of  the  three  rays.  The  other  two  rays  adjoin  the 
azygous  area  and  the  most  distant  sloping  sides  of  the  third 
radials  bear  three  secondary  radials  and  the  proximal  sloping  sides 
bear  a  tertiary  radial  which  is  axillary  and  bears  upon  each  of  the 
upper  sloping  sides  three  tertiary  radials,  which  gives  to  each  of 
these  rays  three  arms.  There  are,  therefore,  twelve  arms  in  this 
species  and  twelve  ambulacral  openings  to  the  vault. 

The  first  regular  interradials  rest  between  the  upper  sloping 
sides  of  the  first  radials  and  separate  the  second  and  third  primary 
and  first  secondary  radials.  Each  of  these  plates  bears  a  very  large 
node  and  is  followed  by  a  single  plate  which  in  turn  is  followed 
by  two  plates  that  connect  with  the  plates  of  the  vault  The  first 
azygous  plate  is  in  line  with  the  first  radials  and  is  followed  by 
three  plates  in  the  second  range,  two  in  the  third  range  and  two 
in  the  fourth  range  that  connect  with  the  plates  of  the  vault 

The  vault  is  somewhat  conoid al,  remarkably  large,  and  covered 
with  convex,  tumid  and  subspinous  plates. 

Found  in  the  Warsaw  Group,  in  Tennessee,  and  now  in  the  col- 
lection of  Wm.  F.  E.  Gurley. 

D0RYCKINU8   GREENEI,   n.    Sp. 

Plate  \\  Fig.  1,  basal  view:  Fig.  2,  azygous  side  view,  injured 

in  the  region  of  the  opening;  Fig.  3,  summit   vieiv, 

shoudng  the  broken  bulb  over  the  azygous  side 

and^  j)art  of  the  plates  over  two  rays. 

Species  large  and  robust.  Calyx  rudely  pentagonal  in  outline, 
by  reason  of  the  elevated  radial  ridges;  broadly  truncated  below  for 
the  attachment  of  a  large  column;  breadth  two  and  a  half  times  as 
much  as  the  height  to  the  base  of  the  arms;  plates  very  thick  and 
more  or  less  convex;  radial  ridges,  increasing  in  convexity  as  far 
the  third  primary  radials,  the  upper  parts  of  which  are  directed 
nearly  horizontally;  sutures  beveled;  surface  sculptured. 
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Basals  form  a  short  subhexagoual  disc,  gently  concave  below  for 
the  attachment  of  the  column,  and  pierced  by  a  round  or  slightly 
cinque  foil  opening  for  the  columnar  canal.  First  radials  large, 
of  unequal  size,  rapidly  expanding  to  the  lateral  angles,  one-half 
wider  than  higher,  three  hexagonal  and  two  heptagonal;  the  two 
hexagonal  plates  adjoining  the  azygous  area  are  smaller  than  the 
others.  Second  radials  about  two-thirds  the  size  of  the  first  and 
of  unequal  size  and  shape;  the  one  opposite  the  azygous  area  is 
quadrangular,  and  twice  as  wide  as  high,  and  anchylosed  with  the 
third  radial,  so  the  suture  is  very  indistinct  in  our  specimen. 
The  others  are  more  or  less  distinctly  hexagonal,  depending  upon 
the  truncation  of  the  superior  lateral  angles,  by  the  adjacent  in- 
terradials;  some  of  the  angles  are  broadly  truncated,  and  others 
barely  touched.  The  second  radials  are  much  more  convex  longi- 
tudinally than  the  first,  which  gives  the  calyx  at  this  place  a 
marked  pentagonal  outline.  The  third  radials  are  of  very  unequal 
size,  smaller  than  the  second,  from  one  and  a  half  to  two  and  a 
half  times  as  wide  as  high,  pentagonal,  axillary,  and  have  the 
superior  angles  directed  almost  horizontally,  and  from  these  plates 
upward  the  rays  are  all  directed  horizontally.  The  third  radial  on 
the  right  of  the  azygous  area  bears  upon  each  upper  sloping  side 
a  single  secondary  radial  which  is  short,  wide,  pentagonal  and 
axillary,  and  bears  upon  each  upper  sloping  side  at  least  three 
tertiary  radials  before  the  arms  are  free  from  the  plates  of  the 
vault.  This  arrangement  gives  to  this  ray  four  arms.  The  third 
primary  radials  in  each  of  the  other  four  radial  series  bear  upon 
the  left  upper  sloping  side  a  single  secondary  radial,  which  bears 
upon  its  upper  sloping  sides  at  least  three  tertiary  radials,  but  the 
other  sloping  side  of  the  third  radial  bears  only  secondary  radials, 
which  gives  to  each  of  these  four  radial  series  three  arms.  The 
species,  therefore,  possesses  sixteen  arms  before  they  become  free 
from  the  plates  of  the  calyx  and  vault.  The  arms  consist  of  a 
single  series  of  transverse  plates,  but  we  know  nothing  of  what 
bifurcations,  if  any,  take  place.  The  plates  of  the  vault  and  in- 
terradial  areas  cover  the  top  and  sides  of  these  horizontal  exten- 
tions  of  the  secondary  and  tertiary  radials,  leaving  the  interradial 
areas  deeply  depressed  between  them. 

The  first  regular  interradial,  in  each  area,  is  a  large  plate  that 
rests  between  the  superior  sloping  sides  of  the  first  primary  radials, 
separates  the  second  primary  radials,  and  supports  upon  its  upper 
—6 
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sloping  ridee  two  rather  large  plates  that  separate  the  secondary 
and  tertiary  radials.  These  plates  in  the  second  interradial  range 
unite  with  the  plates  of  the  vault  and  the  sides  of  the  inrojecting 
radial  series,  but  oar  specimen  is  too  mnch  injured  to  follow  far- 
ther the  order  of  arrangement. 

The  first  azygous  plate  is  heptagonal,  of  the  same  size  and  in 
line  with  the  first  primary  radials.  It  is  followed  by  three  rather 
large  plates  in  the  second  range,  that  separate  the  second  primary 
radials,  and,  in  turn,  these  are  succeeded  by  a  range  of  five  some- 
what smaller  plates  that  separate  the  adjacent  secondary  and  ter- 
tiary radials.  The  third  range,  as  thus  indicated,  is  succeeded  by 
ranges  of  plates  that  cross  the  wide  azygous  area  and  form  the 
sides  of  the  projecting  radial  series  and  thus  unite  with  and  be- 
come part  of  the  plates  belonging  to  the  vault  The  graduation 
from  the  plates  of  the  calyx  to  those  of  the  vault  leave  no  definite 
line  of  separation  between  them. 

The  vault  is  convex  and  possessed  of  a  balloon-like  prominence 
on  the  azygous  side,  part  of  which  only  is  preserved  in  our  speci- 
men, but  it  is  certainly  peculiar  and  distinct  from  that  belonging 
to  any  other  described  speciea  The  opening  appears  to  have  been 
seven  or  eight  ranges  of  plates  higher  than  the  third  range  of 
plates  in  the  azygous  area.  All  the  radial  areas  are  high,  with 
abruptly  descending  interradial  areas  to  correspond  with  the  hori- 
zontally projecting  arms  above  described.  The  plates  of  the  vault 
and  balloon-shaped  prominence  are  large,  convex  and  polygonal, 
with  a  smooth  or  finely  granular  surface.  The  plates  directly  over 
the  junctioii  of  the  ambalacral  passages  bear  spines  and  each  one 
over  the  j  auction  of  the  ambalacral  passages  belonging  to  the  five 
radial  series  is  particularly  robust,  though  not  of  great  length. 
Our  specimen  is  too  much  injured  upon  the  vault  for  a  minute 
and  careful  definition  of  it,  but  the  injury  is  mechanical  and  what 
we  have  is  in  a  good  state  of  preservation. 

This  is  a  remarkable  species,  and  quite  distinct  from  all  hith- 
erto described,  though  we  think  it  is  clearly  referable  to  DorycrU 
nu8. 

Found  by  O.  K.  Greene,  in  whose  honor  we  have  proposed  the 
specific  name,  in  what  is  called  the  Knobstone  Group,  at  Button 
Knobs,  in  Bullitt  county,  Kentucky,  and  which  we  suppose  is  the 
age  of  the  Keokuk  Group.  The  specimen  described  is  now  in  the 
collection  of  Wm.  F.  E.  Gurley. 
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BATOCBINUS    C0PI08US,  n.  Sp. 

Plate  V,  Fig'  5,  azygous  view  of  calyx  and  vault;  Fig,  6,  opposite 
view  of  same,  specimen  slightly  compressed. 

Body  rather  above  medium  size.  Calyx  broadly  truncated  at 
the  base,  one-half  wider  than  high,  arm  openings  directed  twenty 
degrees  above  a  horizontal  line;  plates  thick,  convex;  sutures  dis- 
tinct; surface  granular. 

Basals  short,  thick,  and  forming  a  low,  hexagonal  cup,  four 
times  as  wide  as  high,  with  a  round  hemispherical  depression 
radiately  furrowed  for  the  attachment  of  the  column.  The  thick- 
ness of  the  plates  outside  the  column  is  about  equal  to  half  its 
diameter.  They  stand  upright  and  are  beveled  toward  the  sutures. 
First  radials  the  largest  plates  in  the  calyx,  twice  as  wide  as 
high,  unequal  in  size,  three  hexagonal,  two  heptagonal,  and  each 
one  bears  a  highly  convex,  transverse,  obtusely  angular  ridge. 
Second  radials  small,  quadrangular,  and  more  than  twice  as  wide 
as  long.  Third  radials  small,  pentagonal,  rather  wider  than  the 
second,  about  twice  as  wide  as  high,  axillary,  and  bear  upon  each 
upper  sloping  side  the  secondary  radials.  There  are  two  secondary 
radials  in  each  series  except  in  one  opposite  the  azygous  area 
where  there  are  four  secondary  radials  upon  each  side  of  the  third 
radial.  The  first  secondary  radials  in  the  four  series  are  small 
and  quadrangular.  The  second  secondary  radials  in  the  four 
series  are  rather  large,  wide  plates,  bearing  a  transverse  ridge, 
axillary,  and  support  upon  each  upper  sloping  side  three  tertiary 
radials.  There  are,  therefore,  four  arms,  in  each  of  four  series, 
and  two  arms  in  the  ray  opposite  the  azygous  side,  or  eighteen 
arm  openings  to  the  vault. 

There  is  only  a  single  regular  interradial  in  each  area,  one  has 
nine  sides,  another  ten,  another  eleven  and  the  other  twelve  sides. 
Each  one  bears  a  prominent  central  node.  There  are  four  plates 
in  the  azygous  area;  the  first  one  is  larger  than  a  regular  inter- 
radial, is  in  line  with  the  first  radials,  though  somewhat  higher, 
and  bears  a  transverse  convex  ridge,  it  is  followed  by  three  plates, 
each  about  the  size  of  a  regular  interradial  and  each  bearing  a 
central  node. 

The  vault  is  quite  as  large  as  the  calyx,  most  ventricose  on  one 
side,  and  bears  a  subcentral  proboscis.  It  is  covered  by  large, 
nodose,  polygonal  plates.  There  are  two  pores  penetrating  the 
vault  between  each  of  the  radial  series. 
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There  i^  of  course  some  resemblance  between  all  species  of 
Batovrimis  having,  as  in  this  case,  a  subeqoal  calyx  and  vault; 
but  there  is  no  necessity  for  comparing  this  species  with  any  of 
them  bearing  eighteen  arms,  as  the  least  care  will  distingoiBh  it 

Found  in  the  Easkaskia  Group,  on  Little  Barren  river^  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 


BATOCRINUS  8A0CULUS,  n.   sp. 

Plate  V,  Fig,  7,  view  of  calyx,  vault  and  part  of  the  column,  op- 

posite  the  azygous  area;  Fig.  8,  basal  view,  azygous  side 

up;  Fig,  9,  summit  view  of  same,  azygous  side  down. 

Body  medium  size.  Calyx  somewhat  saucer-shaped,  three  times 
as  wide  as  high;  arms  directed  horizontally;  plates  convex;  sutures 
distinct;  surface  granular.  Our  specimen  is  a  little  depressed  be- 
low, so  as  to  produce  an  unnatural  concavity  around  the  colnmn, 
and,  therefore,  does  not  show  the  full  height  of  the  calyx;  it  ap- 
pears to  be  four  times  as  wide  as  high,  but  remove  the  depres- 
sion and  it  will  not  be  more  than  three  times  as  wide  aa  high. 
The  column  is  round,  and  plates  rather  thick  and  beveled  toward 
the  sutures  so  as  to  make  them  sharply  angular  in  the  middle. 

Basals  small,  low,  and  extending  only  a  little  beyond  the  oolamn. 
First  radials  small,  one-half  wider  than  high.  Second  radials  two- 
thirds  as  large  as  the  first,  quadrangular  and  only  a  little  wider 
than  long.  Third  radials  very  little  larger  than  the  second,  four 
pentagonal,  the  one  opposite  the  azygons  area  heptagonal,  axil- 
lary and  bear  upon  each  upper  sloping  side  the  secondary 
radials.  There  are  two  secondary  radials  in  each  series,  fonr  of 
which  are  axillary  and  bear  upon  each  upper  sloping  side  a 
tertiary  radial.  In  the  ray  opposite  the  azygous  area  the  second 
secondary  radials  are  rather  large  and  bear  the  free  arms.  This 
gives  to  the  species  eighteen  arms.  The  arms  are  small  and  directed 
horizontally. 

There  are  three  plates  in  each  regular  interradial  area,  the  first 
are  the  larger  plates  of  the  calyx,  and  each  is  followed  by  two 
rather  long  platen.  In  one  or  two  of  the  areas  there  is  a  small 
plate  above  these.  The  first  azygous  plate  is  a  little  larger  than  the 
first  radials  and  it  is  followed  by  four  plates  in  the  second  series; 
above  these  the  sutures  are  obscure  in  our  specimens  but  appar- 
ently there  are  three  in  the  third  series  and  above  these  there  is 
one  or  two  plates  that  connect  with  the  plates  of  the  vault. 
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The  vanlt  is  convex,  most  Teulicose  on  the  side  opposite  the 
azygons  area.  It  is  fully  as  large  as  the  calyx  and  bears  a  very 
small  subcentral  proboscis.  It  is  covered  with  rather  large,  polyg- 
onal, convex  plates,  and  is  slightly  depressed  in  the  interradial 
rea& 

This  species  somewhat  resembles  in  form,  B.  spergenensiSy  but 
differs  in  the  interradial  and  azygons  areas,  beside  that  is  a 
twenty  armed  species  while  this  has  only  eighteen.  It  will  not  be 
mistaken  for  any  hitherto  described. 

Found  in  the  Warsaw  group,  in  Washington  county,  Indiana, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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ArCUJEOORINUH  PVCULU1U0,  n.  tp 17 

Pig.  1.    Lateral  view. 

Fig.  a.    Acygoai  aide  view. 

Fig.  8.    BMal  view. 

Mrrnocaiifuii  wstiibbbti,  n.  sp ;^2 

Fig.  4.    Asygoat  side  view. 
Fig.  5.    Baaal  view. 
Fig.  8.    Summit  view. 

ABOHjKOCBINUS  ABPIRATUt,    O.  tp 19 

Fig.  7.    Banal  view. 
Fig.  8.    Hammit  view. 
Fig.  9.    Asygouf  side  view. 

.RaiOCTMTITBM  PRItCCH,  n.  Bp 14 

Fig.  10.    Sammic  view. 

Fig.  11.    Summit  view  of  another  specimen. 

Fig.  I'i.    Li»t<*ral  view. 

CaRTOOBI!CU«   BLLtlTICUB.    n.  sp 10 

Fig.  18.    Anterior  side  view. 
Fig.  14.    Summit  view. 

Cahtooriiiui  Bt'LBULue,  D.  sp 11 

Fig.  16.    Anterior  side  view. 
Fig.  18.    Posterior  side  view. 
Fig.  17.    Summit  view. 
Fig.  18.    Basal  view. 

POROCKINUS   KBNTUCKIBNSrS.    H.    i*p.    34 

Fig.  19.    Lnteral  view. 

(-AllABOCRINrH  OVALIS,   n.   sp •     .J5 

FIk.  90.     .Ar.ygous  side  view. 

Fijr.  '-2I     Opposite  side  of  same  specimen. 

IIetiocrints  alvbolatus,  n.  sp 26 

Fi^.  'H.    Azygous  side  view. 

<tI.Yl*TorillNUS   MBRCKRKNSIS.   n.   Sp o^ 

F\g.  38.    .VzyfTons  side  view. 

TAWBOflUNl'S   KBNll'CKIENSIS.   n.   sp 21* 

Fig.  24.    Anterior  side  view. 
Klif.  as.    Posterior  side  view. 

Ar('H.«o(-riiil*s  parvus,  n.  sp .^i 

Pig.  -ifi.    Basal  view. 

Fi^.  27.    AxygouB  side  view. 

Fig.  28.    Summit  view. 

PrJTEKUKRIKrS  circuiitbxtus.  n.  sp 3X 

Fig.  29.    Asygous  side  view. 

?'ig.  80.    Opposite  side  of  same  specimen. 

ZKAlRINrj*   ORANOICTL17H,  B.   Sp 32 

Fig.  81      AxygouH  side  view. 

Fl>f.  82.    Opposite  side  of  same  specinien. 
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ARCUiBOCBIlfUS  PSCULURI0,  n.  tp '" 

Ptg.  1.    Lateral  view. 

Fig.  2.    Ac7£oai  aide  view. 

Fig.  8.    Batal  view. 

MlTBOORIlfUS  WBTUBRBTl,  D.   sp *•' 

Fig.  4.    /Usygoas  side  view. 
Fig.  5.    Baaal  view. 
Fig.  6.    Bammit  view. 

ABOHiEocsi^nrs  ASPiRATUt,  n.  tp 1^ 

Fig.  7.    Ba»al  view. 
Fig.  8.    Sammit  view. 
Fig.  9.    Asygou»  elde  view. 

.KglOCTMTITBH  PRI8CUB,   n.  Sp M 

Fig.  10.    Summit  view. 

Fig.  II.    Snmmit  view  of  another  specimen. 

Fig.  I'i.    LatAral  view. 

Cartoobinus  BLUiTicus,  n.  sp 10 

Fig.  18.    Anterior  side  view. 
Fig.  U.    Snmmit  view. 

CARTOORIHU0  BULBULU8,    D.  ip II 

Fig.  lb.  Anterior  side  view. 

Fig.  18.  Posterior  side  view. 

Fig.  17.  Sammit  view. 

Fig.  18.  Basal  view. 

POROCRINO?*  KRNrUCKIBWSia.   ti.  i*p 24 

Fig.  19.    LHteral  view. 

('AllABOCRINrH  OVALIS,  n.  B\) •    2b 

Fi^.  20.    Azygoas  side  view. 

Fig.  til.    Opposite  side  of  name  specimen. 

HeTIOCHINI'8   ALVBOI.ATUB,   n.    8p 36 

Pip.  W.    Axygons  side  view. 

<}l.Yl*T<>fRlNUH   1IERCKRKN8I8.   U.   »]i 28 

Fig.  23.    AzyjrouB  side  view. 

t.'Aix'EocRiNUH  KBNirrcKiENSis,  n.  sp 29 

Fig.  24.    Anterior  side  view. 
Fig.  26.    Posterior  side  view. 

ARCHiCOCRINCS   PARVUS,    n.    Sp ,^ 21 

Fig.  26.    Basal  view. 

Fig.  27.     Azygous  side  view, 

Fig.  28.    Summit  view. 

PoTKKIOCRINl'B  CIROUMTEXTUS,   n.    Sp 81 

F'Ig.  29.    Azygoas  side  view. 

Pig.  30.    Opposite  side  of  same  specimen. 

Zka«kimth  orandiculus,  n.  sp 82 

Fig.  81.    Axygous  side  view. 

Fig.  82.    Opposite  side  of  same  specimen. 
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DESCRIPTION  OF  NEW  SPECIES  OF  PALEOZOIC 

ECHINODERMATA. 

BY   S.   A.   MILLER   AND   WM.   F.   E.   QUBLEY. 


SUBKINGDOM  ECHINODERMATA. 


CLASS  CRINOIDEA. 
ORDER  PAL^OCRINOIDEA 
FAMILY    ACTINOCRINID^. 

BATOOBINITB    SPINOSUS,   D.   sp. 

Plate  7,  Fig,  i,  azygous  side;  Fig.  2,  opposite  view;  Fig.  3,  basal 
view  of  the  same  specimen,  azygous  side  down. 

This  species  is  above  mediam  size.  The  calyx  is  short,  three 
times  as  wide  as  high,  subpentagonal  in  outline.  The  vault  is 
high  and  inflated.  All  the  plates  of  the  body  are  produced  in 
wedge-shaped,  irregular  spines,  part  of  which  are  broken  off  oar 
specimen. 

Basals  short  and  forming  a  low,  suucer  shaped  enp,  with  a  mod- 
erately coucave  depret-siou  below,  for  the  attnclimeut  of  the  columu. 
First  primary  radials  twice  as  wide  as  long,  and  each  bearing  a 
transverse,  wedge-shaped  spine,  directed  downward,  that  extends 
lower  than  the  facet  for  the  columnar  attachment.  Second  prim- 
ary radials  short,  about  three  times  as  wide  as  long,  quadrangu- 
lar. Third  primary  radials,  wider  than  long,  pentagonal,  axillary, 
and  in  four  rays  there  is  a  single  secondary  radial  upon  one  su- 
perior sloping  side  which  is  axillary  and  bears  upon  each  upper 
side  three  tertiary  radials,  and  upon  the  other  superior  side  there 
are  three  secondary  radials,  which  arrangement  gives  to  each  of 
the  four  rays  three  arms.  In  the  ray  opposite  the  azygous  area, 
the  third  primary  radial  bears  upon  each  upper  side  three  second- 
ary radials  and  consequently  has  only  two  arms.     There  are,  there- 
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the  furrows  belocgiD^  to  the  quaternary  series  of  radials,  and  at 
the  inferior  angles  of  these  elongated  plates  there  are  pores  pene- 
trating the  vault,  making,  in  all,  forty  of  these  so-called  ovarian 
orifices. 

This  species  is  distinguished  by  its  general  form,  sharp  radial 
ridges,  tumid  and  nodose  platen,  and  twenty>six  arms.  It  is  not 
necessary  to  make  any  special  comparison  with  any  heretofore  de- 
scribed. 

Found  by  Prof.  A.  G.  Wetherby  in  the  Keokuk  Group,  in 
Allen  County,  Kentucky,  and  now  in  the  collection  of  Wm.  F.  E. 
Gurley. 

BATOCBINUS  CA8ULA,   U.   sp. 

Plate  J,   Fig.    7,   azygous  view;  Fig,  8,  side   view  of  the  same 
specimen,  part  being  broken  away  opposite  the  azygous  side 

Species  large,  calyx  and  vault  subequal  in  size.  Calyx  one-half 
wider  than  high,  bowLshaped,  most  rapidly  expanding  above  the 
secondary  radials,  and  ambulacral  openings  directed  nearly  hori- 
zontally. Badial  ridges  angular  and  in  the  tertiary  and  quater- 
nary series  embracing  the  entire  plates  to  the  lateral  sutures, 
and  each  plate  bears  a  central  node.  All  the  plates  of  the  calyx 
are  tumid  and  each  bears  one  or  more  nodes.  Surface  granular. 
Column  large. 

Basals  short,  twice  as  wide  as  high,  bear  a  tubercle  at  each  side, 
and  form  a  low  hexagonal  disc,  one-half  wider  than  the  column, 
each  superior  face  concave  and  lateral  sutures  deep.  First  primary 
radials  of  unequal  size,  from  one- half  wider  to  twice  as  wide  as 
long,  superior  face  transverse  or  slightly  concave,  three  hexagonal, 
two  heptagonal  and  each  bears  a  central  node,  and  the  larger  ones 
'have  small  lateral  nodes*.  Second  primary  radials  comparativc^ly 
small,  quadrangular,  and  about  one-half,  wider  than  high.  Third 
primary  radials  about  one- half  larger  than  the  second,  pentagonal, 
axillary,  and  support  on  each  upper  sloping  side  two  secondary 
radials,  and  in  one  of  the  rajs  in  our  specimen  there  are  three 
secondary  radials.  The  secondary  radials  are  larger  than  the 
second  and  third  primaries,  and  the  last  one  is  axillary  in  all  the 
rays.  Above  this  some  of  the  rays  are  injured  in  our  specimen. 
The  lateral  ray  shown  in  figure  8  has  four  tertiary  radials  upon 
each  upper  sloping  side  of  the  last  secondaries  which  gives  to 
this  ray  four  arms.  The  ray  shown  on  the  right  of  the  azygous 
area  in  figure  7  has  four  tertiary  radials  on  each  of  the  upper 
proximal  sides  of  the  second  secondaries,  and  two  tertiary  radials 
on  each  of  the  upper  distal  sides,  the  last  of  which  is  axillary 
and    supports    upon    each    upper    side    three   quaternary    radials. 


Basals  very  abort,  wide,  truncated  below,  lateral  satures  deep, 
superior  face  of  each  concave,  truDcated  face  about  twice  the  di- 
ameter of  the  column,  the  facet  for  which  is  only  moderately 
concave  and  radiately  furrowed.  First  primary  radials  of  un- 
equal size,  from  two  to  four  times  as  wide  as  long,  superior  face 
concave,  three  hexagonal,  two  beptagonal,  and  each  bears  three 
nodes,  one  central  from  which  the  angular  radial  ridge  arises,  and 
one  on  each  prolonged  lateral  side.  Second  primary  radials  of 
unequal  size,  from  one  and  a  half  to  two  and  a  half  times  as  wide 
as  long,  quadrangular.  Third  primary  radials  about  one  half 
larger  than  the  second,  pentagonal,  axillary  and  support  on  each 
upper  sloping  side,  two  secondary  radials.  The  secondary  radials 
are  as  large  as  the  second  and  third  primaries.  The  second  sec- 
ondary radials  are  axillary,  and,  in  three  rays,  bear  upon  one  of 
the  superior  sloping  sides  two  tertiary  radials,  the  second  one  of 
which  is  axillary  and  bears  upon  each  superior  sloping  side  three 
quaternary  radials,  and  upon  the  other  side  of  the  second  sec- 
ondary radials,  which  are  the  proximal  sides,  four  tertiary  radials, 
which  arrangement  gives  to  each  of  the  three  rays  six  arms.  In 
the  ray  opposite  the  azygous  area  and  in  one  of  the  lateral  rays 
each  second  secondary  radial  is  axillary  and  bears  upon  each 
upper  sloping  side  four  tertiary  radials,  and  consequently  these 
rays  have  four  arms.  There  are,  therefore,  twenty-six  arms  in 
this  specif s  and  twenty-six  ambulacral  openings  to  the  vault. 
There  are  no  intersecondary  or  intertertiary  plates. 

In  two  of  the  regular  interradial  areas  there  is  one  lar&:e  plate 
followed  by  a  small  one,  and  in  the  other  two  areas  there  is  a 
large  plate  followed  by  two  small  ones.  These  plates  are  tumid 
and  each  bears  a  central  node.  The  azygous  area  is  somewhat 
trapezoidal  in  outline  and  contains  seven  plates.  The  first  one  is 
in  line  with  the  first  primary  radials,  but  is  much  larger  than 
either  of  them  and  bears  a  large  transverse  wedge-shaped  spice. 
It  is  followed  by  three  tumid,  nodose  plates  in  the  second  range, 
and  these,  in  turn,  by  two  plates,  one  of  which  is  quite  small, 
and  above  the  larger  plate,  in  the  third  range,  there  is  a  small 
plate  in  the  fourth  range,  which  is  immediately  below  the  angle 
formed  by  the  union  of  the  first  quaternary  plates. 

Vault  high,  broadly  rounded,  most  tumid  opposite  the  azygous 
side  and  covered  with  polygonal,  nodose  plates.  The  larger  plates 
bear  two,  three  or  more  nodes,  but  the  smaller  ones  bear  a  single 
central  node.  The  proboscis  is  subcentral  on  the  axygous  side. 
There  are  narrow,  elongated  plates  at  the  base  of  the  vault,  be- 
tween the  plates  covering  the  ambulacral  furrows,  except  between 
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BATOOBINUS   HONOBABILIS,   Q.   sp. 

Plate  J,  Fig.  9,  aztjgous  view;  Fig.  10,  opposite  side  same  specimen. 

Species  large,  with  a  vault  less  than  half  the  height  of  the 
calyx.  Calyx  nearly  as  long  as  wide,  hexagonal  below  and  most 
rapidly  expanded  near  the  top.  Plates  tumid  and  subspinous, 
Ambulacral  openings  directed  upward  at  an  angle  of  thirty  degrees. 
Column  large  and  radiately  furrowed. 

Basals  stand  upright  and  form  a  hexagon  about  twice  as  wide 
as  high  and  about  twice  as  wide  as  the  diameter  of  the  column. 
They  are  beveled  towards  the  sutures  and  flattened  on  the  sides 
and  extend  to  wedge-shaped  end  below  the  commencement  of  the 
column,  so  that  the  calyx  will  stand  on  the  cuneiform  edges.  First 
primary  radials  large,  nearly  as  long  as  wide,  three  hexagonal, 
two  heptagonal.  Second  primary  radials  a  little  wider  than  long, 
quadrangular.  Third  primary  radials  abut  upon  two  interradials 
at  one  or  both  ends,  and  consequently  four  of  them  are  hexagonal 
and  one  heptagonal;  the  heptagonal  plate  is  shown  in  figure  10. 
They  are  very  unequal  in  size,  but  each  one  is  axillary  and  sup- 
ports upon  each  of  its  two  superior  sides  two  secondary  radials. 
The  secondary  radials  are  rather  long  and  as  large  as  the  second 
and  third  primary  radials,  the  second  secondary  radials  are  axil- 
lary and  each  supports  on  its  superior  sloping  sides  three  tertiary 
radidals,  and  in  some  rays  four  tertiary  radials.  By  this  arrange- 
ment there  are  four  arras  in  each  radial  series  or  twenty  arms 
and  twenty  ambulacral  openings  to  the  vault  in  this  species.  There 
are  no  intersecondary  or  intertiary  pluies. 

The  regular  interradial  arms  are  much  elongated  and  the  two 
shown  in  figure  10  have  each  four  plates,  one  in  the  first  range, 
two  in  the  second  and  one  in  the  third.  But  in  each  of  the  other 
regular  interradial  areas  there  are  three  plates  in  line,  the  third 
one  being  the  smallest.  In  the  azygous  area  there  are  seven  plates 
and  it  jp  somewhat  trapezoidal  in  outline.  The  first  one  is  as 
long  as  wide,  larger  than  a  first  primary  radial  and  in  line  with 
them.  It  is  followed  in  the  second  range  by  three  large  plates 
and  these  by  two  in  the  third  range  and  one  in  the  fourth,  which 
separates  the  first  tertiary  radials,  and  in  these  rays  there  are 
four  tertiary  radials. 

The  vault  is  subhemispherical  or  broadly  rounded  and  bears  a 
small  subcentral  proboscis  which  is  broken  off  in  our  specimen. 
It  is  covered  with  large,  tumid,  polygonal  plates,  each  of  which 
bears  a  central  mode.  The  interradial  areas  are  slightly  depressed 
between  each  pair  of  arms  where    there  is  an  elongated  plate  and 
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an  orifice  at  each  of  its  inferior  angles.  This  arrangement  places 
one  pore  on  one  side  of  each  arm  or  gives  to  the  species  twenty 
of  these  so-called  ovarian  pores. 

This  species  is  distinguished  by  its  general  form,  cuneiform 
basal  plates,  elongated  interradial  areas,  twenty  arms  and  nodose 
plates.     It  cannot  be  mistaken  for  any  hitherto  described. 

Found  by  Prof.  A.  G.  Wetherby,  in  the  Keokuk  Group  of  Ten- 
nessee and  now  in  the  collection  of  \Vm.  F.  E.  Gurley. 

BATOCRINUS   WETHERBYI. 

Plcite  I,  Fig,  11,  azygous   view;    Ficj,   12,   opposite  side  of  same 
specimen.     The  outer  rim  of  the  hasdls  is  broken  off. 

Species  rather  above  medium  size,  biturbinate  vault  larger  than 
the  calyx.  Plates  of  the  vault  tumid  and  nodose,  while  those  of 
the  calyx  are  smooth.  Calyx  twice  as  wide  as  high,  truncated 
and  expanded  at  the  base,  and  broadly  constricted  iu  the  region 
of  the  secondary  radials,  and  having  the  last  tertiary  radials 
directed  nearly  horizontnlly.  The  surface  is  without  radial  ridges 
or  other  ornamentation  except  a  granular  covering. 

The  basals  are  truncated  below  and  broadly  expanded,  but  the 
outer  rim  is  broken  cS  in  our  specimpn  so  the  true  diameter  is 
not  disclosed.  The  column  is  large  and  inserted  in  a  concave  rad- 
iately  furrowed  depression.  The  first  primary  radials  are  very 
short,  from  three  to  four  limes  as  wide  as  long,  superior  face 
concave,  three  hexagonal  and  two  heptagonal.  Second  primary  rad- 
ials short,  from  two  to  three  times  as  wide  as  long,  quadrangular. 
Third  primary  radials  very  little  larger  than  the  second,  pentag- 
onal, axillary  and  supports  on  each  superior  sloping  side  two 
secondary  radials.  The  secondary  radials  are  larger  than  the  sec- 
ond and  third  primary  radials  and  considerably  wider.  The  second 
secondary  radials  are  axillary  and  bear  on  each  superior  sloping 
side  two  rather  long  tertiary  radials.  By  this  arrangement  there 
are  twenty  arms  and  twenty  ambulacral  openings  to  the  vault 

There  is  a  single  very  large  plate  in  each  of  two  regular  inter- 
radial areas  and  two  plates  in  each  of  the  other  two  areas,  one 
rather  large  plate  followed  by  a  small  one  as  shown  in  figere  12. 
There  are  five  azygous  plates.  The  first  one  is  much  larger  than 
either  of  the  first  primary  radials  and  in  line  with  them.  There 
are  three  plates  in  the  second  range,  the  middle  one  being  much 
the  smallest  and  quadrangular.  There  is  a  single  wide  plate  in 
the  third  range  which  is  nearly  as  large  as  the  first.  The  azygous 
area  is,  therefore,  nearly  square  iu  outline,  with  a  small  quad- 
rangular plate  in  the  center  surrounded  by  four  plates  in  the  angles 
of  the  area. 
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BATOORINUS   HONOBABILIS,   n.   sp. 

Plate  J,  Fig.  9,azfjgousview;  Fig.  10,  opposUe  side  same  specimen. 

Species  large,  with  a  vault  less  than  half  the  height  of  the 
calyx.  Oalyx  nearly  as  long  as  wide,  hexagonal  below  and  most 
rapidly  expanded  near  the  top.  Plates  tumid  and  subspinous, 
Ambulacral  openings  directed  upward  at  an  angle  of  thirty  degrees. 
Column  large  and  radiately  furrowed. 

Basals  stand  upright  and  form  a  hexagon  about  twice  as  wide 
as  high  and  about  twice  as  wide  as  the  diameter  of  the  column. 
They  are  beveled  towards  the  sutures  and  flattened  on  the  sides 
and  extend  to  wedge-shaped  end  below  the  commencement  of  the 
column,  so  that  the  calyx  will  stand  on  the  cuneiform  edges.  First 
primary  radials  large,  nearly  as  long  as  wide,  three  hexagonal, 
two  heptagonal.  Second  primary  radials  a  little  wider  than  long, 
quadrangular.  Third  primary  radials  abut  upon  two  interradials 
at  one  or  both  ends,  and  consequently  four  of  them  are  hexagonal 
and  one  heptagonal;  the  heptagonal  plate  is  shown  in  figure  10. 
They  are  very  unequal  in  size,  but  each  one  is  axillary  and  sup- 
ports upon  each  of  its  two  superior  sides  two  secondary  radials. 
The  secondary  radials  are  rather  long  and  as  large  as  the  second 
and  third  primary  radials,  the  second  secondary  radials  are  axil- 
lary and  each  supports  on  its  superior  sloping  sides  three  tertiary 
radidals,  and  in  some  rays  four  tertiary  radials.  By  this  arrange- 
ment there  are  four  arras  in  each  radial  series  or  twenty  arms 
and  twenty  ambulacral  openings  to  the  vault  in  this  species.  There 
are  no  intersecondary  or  intertiary  plates. 

The  regular  interradial  arms  are  much  elongated  and  the  two 
shown  in  figure  10  have  each  four  plates,  one  in  the  first  range, 
two  in  the  second  and  one  in  the  third.  But  in  each  of  the  other 
regular  interradial  areas  there  are  three  plates  in  line,  the  third 
one  being  the  smallest.  In  the  azygous  area  there  are  seven  plates 
and  it  jp  somewhat  trapezoidal  in  outline.  The  first  one  is  as 
long  as  wide,  larger  than  a  first  primary  radial  and  in  line  with 
them.  It  is  followed  in  the  second  range  by  three  large  plates 
and  these  by  two  in  the  third  range  and  one  in  the  fourth,  which 
separates  the  first  tertiary  radials,  and  in  these  rays  there  are 
four   tertiary  radials. 

The  vault  is  subhemispherical  or  broadly  rounded  and  bears  a 
small  subcentral  proboscis  which  is  broken  off  in  our  specimen. 
It  is  covered  with  large,  tumid,  polygonal  plates,  each  of  which 
bears  a  central  mode.  The  interradial  areas  are  slightly  depressed 
between  each  pair  of  arms  where    there  is  an  elongated  plate  and 
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an  orifice  at  each  of  its  inferior  angles.  This  arrangement  places 
one  pore  on  one  side  of  each  arm  or  gives  to  the  species  twenty 
of  these  so-called  ovarian  pores. 

This  species  is  distinguished  by  its  general  form,  caneiform 
basal  plates,  elongated  interradial  areas,  twenty  arms  and  nodose 
plates.     It  cannot  be  mistaken  for  any  hitherto  described. 

Found  by  Prof.  A.  G.  Wetherby,  in  the  Keokuk  Group  of  Ten- 
nessee and  now  in  the  collection  of  \Vm.  F.  E.  Gurley. 

BATOCRINUS   WETHERBYI. 

Plate  J,  Fig,  11,  azygous   view;    Fig.   12,    opposite  side  of  same 
specimen.     The  outer  rim  of  the  hasals  is  broken  off. 

Species  rather  above  medium  size,  biturbinate  vault  larger  than 
the  calyx.  Plates  of  the  vault  tumid  and  nodose,  while  those  of 
the  calyx  are  smooth.  Calyx  twice  as  wide  as  high,  truncated 
and  expanded  at  the  base,  and  broadlv  constricted  in  the  region 
of  the  secondary  radials,  and  having  the  last  tertiary  radials 
directed  nearly  horizontnlly.  The  surface  is  without  radial  ridges 
or  other  ornamentation  except  a  granular  covering. 

The  basals  are  truncated  below  and  broadly  expanded,  but  the 
outer  rim  is  broken  cS  in  our  specimpn  so  the  true  diaaaeter  is 
not  disclosed.  The  column  is  large  and  inserted  in  a  concave  rad- 
iately  furrowed  depression.  The  first  primary  radials  are  very 
short,  from  three  to  four  limes  as  wide  as  long,  superior  face 
concave,  three  hexagonal  and  two  heptagonal.  Second  primary  rad- 
ials short,  from  two  to  three  times  as  wide  as  long,  quadrangular. 
Third  primary  radials  very  little  larger  than  the  second,  pentag- 
onal, axillary  and  supports  on  each  superior  sloping  side  two 
secondary  radials.  The  secondary  radials  are  larger  than  the  sec- 
ond and  third  primary  radials  and  considerably  wider.  The  second 
secondary  radials  are  axillary  and  bear  on  each  superior  sloping 
side  two  rather  long  tertiary  radials.  By  this  arrangement  there 
are  twenty  arms  and  twenty  ambulacral  openings  to  the  vault 

There  is  a  single  very  large  plate  in  each  of  two  regular  inter- 
radial areas  and  t*o  plates  in  each  of  the  other  two  areas,  one 
rather  large  plate  followed  by  a  small  one  as  shown  in  figere  12. 
There  are  five  azygous  plates.  The  first  one  is  much  larger  than 
either  of  the  first  primary  radials  and  in  line  with  them.  There 
are  three  plates  in  the  second  range,  the  middle  one  being  much 
the  smallest  and  quadrangular.  There  is  a  single  wide  plate  in 
the  third  range  which  is  nearly  as  large  as  the  first.  The  azygous 
area  is,  therefore,  nearly  square  in  outline,  with  a  small  quad- 
rangular plate  in  the  center  surrounded  by  four  plates  in  the  angles 
of  the  area. 
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The  vault  is  high,  subconical  with  a  large  subcentral  proboscis. 
It  is  covered  with  larcce,  tumid,  nodose,  polygoual  plates.  The 
interradial  areas  are  slightly  depressed  between  each  pair  of  arms, 
where  there  is  a  narrow  elongated  plate  and  an  orifice  at  each  of 
its  inferior  angles.  This  arrangement  places  one  pore  on  one  side 
of  each  arm  or  gives  to  the  species  twenty  of  these  so-called 
ovarian  apertures. 

This  species  is  distinguished  by  its  general  biturbinate  form, 
expanded  basals,  smooth  calyx,  nodose  vault,  square  azygous  area 
and  twenty  arms.  It  is  a  marked  species  that  need  not  be  mis- 
taken for  any  heretofore  described. 

Found  by  Prof.  A.  G.  Wetherby,  in  whose  honor  we  have  proposed 
the  specific  name,  in  the  Keokuk  Group,  at  White  Creek  Springs, 
in  Tennessee,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

BATOORINUS  LATERNA,    U.   Sp. 

Plate  J,  Fig.  13^  azygous  area  on  the  right;  Fig.  14,  basal  view 

to  show  the  diameter  of  the  basal  plates. 

Species  rather  above  medium  size  and  having  a  lantern  shape 
that  suggested  the  specific  name.  Vault  conical  and  larger  than 
the  calyx.  Calyx  more  than  twice  as  wide  as  high;  basals  thin 
and  remarkably  expanded  in  a  circular  disc;  each  radial  series 
consists  of  a  sharp  ridge  that  slopes  laterally  to  the  sutures, 
while  the  interradial  areas  are  flattened  and  depressed  so  that  a 
transverse  section  of  the  calyx,  at  any  point  below  the  secondary 
radials,  will  be  sharply  pentagonal  in  outline.  The  calyx  is  ab- 
ruptly expanded  above  the  secondary  radials  so  that  the  last 
tertiary  radials  are  directed  horizontally,  in  pairs,  with  a  depress- 
ed interradial  space  between  them.  The  angularity  of  the  radial 
ridges  is  somewhat  like  it  is  in  BatocHnus  curiosus,  but  otherwise 
the  calyces  have  no  resemblance  to  each  other. 

The  basals  form  a  thin  circular  disc  that  has  a  diameter  one- 
half  greater  than  the  height  of  the  calyx,  and,  in  the  center  of 
which,  on  the  lower  flat  side,  there  is  a  concave  radiately  furrow- 
ed depression  for  the  attachment  of  the  column,  and  a  small 
round  columnar  canal.  The  diameter  of  the  column  is  about  one- 
fourth  the  diameter  of  the  basal  disc.  The  first  primary  radials 
are  short,  two  or  three  times  as  wide  as  high,  have  a  concave  face 
for  the  second  radials,  are  longitudinally  sharply  angular  in  the 
middle,  and  appear  as  if  set  down  upon  the  surface  of  the  plane 
basal  disc.  Second  primary  radials  short,  sharply  angular  in  the 
middle,  quadrangular.      Third    primary    radials  very    little  larger 
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than  the  second,  pentagODal,  axillary  and  bear  upon  each  superior 
lateral  side  two  secondary  radials.  The  secondary  radials  are 
short,  the  last  one  axillary  and  supporting  on  each  superior  slop- 
ing side  three  tertiary  radials.  This  arrangement  ^ives  to  the 
species  twenty  arms  and  twenty  ambulacral  openings  to  the  vault. 
The  ambulacral  openings  are  directed  horizontally. 

The  regular  interradial  areas  are  depressed  and  flattened  below 
the  base  of  the  radial  ridges.  Some  of  the  matrix  covers  the 
plates  in  some  of  the  areas  so  that  they  cannot  be  distinguished. 
In  the  area,  on  the  loft  of  figure  13,  there  are  three  plates,  one 
in  the  first  range  and  two  in  the  second,  one  of  which  is  much 
longer  than  the  other.  In  the  azygous  area  there  are  five  plates. 
The  first  one  is  in  line  with  the  first  primary  radials,  only  about 
half  as  wide  but  somewhat  longer  than  either  one  of  them.  It 
appears  to  stand  up  on  the  circular  disc  filling  the  middle  part 
of  the  depressed  and  flattened  area.  It  bears  a  small  central 
tubercle,  but  all  the  other  iuterradials  are  flat  and  smooth.  It  is 
followed  by  three  rather  large  flat  plates,  in  the  secoud  ran>^e,  and 
above  these,  in  the  third  range,  there  is  a  single,  narrow,  elongated 
plate  that  extends  one  angle  high  between  the  second  tertiary 
plates,  but  is  cut  off  from  reaching  the  plates  of  the  vault 

Vault  very  high,  conical,  larger  than  the  calyx  and  bearing  a 
large  subcentral  proboscis.  The  interradial  areas  are  depressed 
between  each  pair  of  arm  bases.  The  vault  is  covered  with  large, 
polygonal,  and  tumid  plates,  each  one  of  which  bears  a  large 
central  noda  There  is  a  narrow  elongated  plate  between  each 
pair  of  ambulacral  furrows  and  an  orifice  at  each  of  its  inferior 
angles.  This  arrangement  places  one  pore  on  one  side  of  each 
arm  or  gives  to  the  species  twenty  of  these  so-called  ovarian 
apertures. 

The  large  round  basal  disc,  pentagonal  outline  of  the  calyx, 
sharp  radial  ridges,  depressed  and  flattened  interradial  areas, 
conical  vault  and  twenty  arms  distinguish  this  species.  There  is 
no  doubt  but  that  the  proboscis  is  large  and  long  and  that  the 
basal  disc  is  expanded,  probably,  beyond  any  other  known  species. 
Both  of  these  characters  are  ascribed  to  Eretmocrinus,  but  there 
is  no  difficulty  in  showing,  as  we  have  before  remarked,  that  the 
proboscis,  alone,  cannot  be  relied  upon  to  distinguish  the  genera. 
The  basal  plates  cannot  be  relied  upon,  for  you  may  pass  by  a 
graded  scale  from  the  extraordinary  basals,  in  this  species,  to  those 
in  Bcdocr%nu8  weiherbyi  and  then'  to  Batocrinus  curiosua  and  then 
to  Baiocrinua  cci8ula  where  the  basals  are  rounded  instead  of  ex- 
panded.   The  only  other  character  by  which  Eretmocrintia  is  dis- 
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tinguisbed  from  Batocrinus  is  found  in  the  arms,  and,  as  we  shall 
have  occasion  to  describe  a  species,  in  this  paper,  having  the  flat- 
tened arms  belonging  to  Ereimocrinus,  we  will  defer  fnrtber  com- 
parison until  that  species  is  before  us.  If  Eretmocrintis,  however, 
is  a  valid  genus,  the  probability  is,  that  this  species  should  be  re- 
ferred to  it,  in  the  absence  of  a  knowledge  of  the  arms,  for,  oth- 
er¥nse,  the  ^enus  can  only  be  known  by  the  arms,  which  are 
rarely  ever  found,  in  chert  or  among  silicified  specimens.  The 
species  most  nearly  relat-ed  to  this  one  is  Ereimocrinus  lyonanuSy 
though  they  are  readily  distinguished  by  the  basal  plates  and  in- 
tei radial  areas;  differences,  however,  which  are  only  specific,  not 
generic     They  both  belong  to  the  same  genus. 

Found  by  Prof.  A.  Q.  Wetherby,  in  the  Keokuk  Group,  at 
White  Creek  Springs,  Tennessee,  and  now  in  the  collection  of 
Wm.  F    E.  Gnrley. 

BATOCRINUS   LACINIOSUS,   n.   Sp. 

Plate  i.  Fig.  15,  view  opposite   the  azygous  area;   Fig.  16,  azy- 

gous  side  of  same  specimen. 

Species  medium  size,  one  of  our  specimens  is  much  smaller  than 
the  one  illustrated.  General  form  biturbinate;  vault -larger  than 
the  calyx.  Calyx  twice  as  wide  as  high,  bnmdly  truncated  below 
and  rapidly  expanding  frotu  the  secDudary  radials  so  as  to  direct 
horizontally    the    last    tertiary  radials    and    ambulacral    openings. 

Plates  on  iKe  lower  part  of  the  calyx  tumid  and  subspinous,  those 
on  the  superior  part  plane  or  slightly  convex.  Badial  ridges  un- 
defined; sutures  distinct. 

Basals  form  a  low  hexagonal  disc,  one-half  wider  than  the 
diameter  of  the  column.  Columnar  depression  concave  and  radi- 
^tely  furrowed,  canal  small.  First  primary  radials  large,  only  a 
little  wider  than  long  and  each  bears  a  robust,  transverse,  cunei- 
form node,  three  hexagonal,  two  heptagonal.  Second  primary 
radials  very  small,  short,  about  twice  as  wide  as  long,  quadrangu- 
lar. Third  primary  radials  about  one-half  larger  than  the  second, 
pentagonal,  axillary,  and  in  the  rays  adjoining  the  azygous  area, 
bearing  on  the  distal  sloping  sides  three  secondary  radials  and  on 
the  proximal  sides  one  secondary  radial,  which  is  axillary,  and 
bears  upon  its  superior  sloping  sides  three  tertiary  radials,  which 
gives  to  each  of  these  rays  three  arms.  In  the  two  lateral  rays 
the  third  primary  radials  bear  upon  each  superior  sloping  side  a 
single  secondary  radial,  which  is  axillary  and  bears  upon  each 
upper  sloping  side  three  tertiary   radials,  which  gives  to  each  of 
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these  rays  four  arms.  In  the  ray  opposite  the  azygous  area  the 
third  primary  radial  bears  upon  each  upper  sloping  side  three 
secondary  radials  which  gives  to  this  ray  two  arms.  There  are. 
therefore,  in  this  species,  sixteen  arms  and  sixteen  ambnlacral 
openings  to  the  vault. 

There  is  a  single  large  tumid  plate  in  each  regular  interradial 
area.  In  the  azygous  area  there  are  six  plates.  The  first  one  is  as  large 
as  a  first  primary  radial,  and  in  line  with  them,  and  bears  equally 
as  robust  and  cuneiform  a  spine.  It  is  followed  by  three  much 
smaller  plates,  in  the  second  range,  and  these,  in  turn,  by  two 
plates,  the  lower  one  of  which  is  much  the  smaller. 

The  vault  is  conical,  larger  than  the  calyx  and  bears  a  subcen- 
tral  proboscis.  It  is  covered  with  large  subspinous  plates.  There 
is  an  elongated  plate  between  each  pair  of  arms  and  one  dividing 
the  three  armed  rays  that  separate  the  ambnlacral  coverings  at 
the  base  of  the  arms  and  a  pore  penetrates  the  vault  at  each  in- 
ferior angle  of  these  narrow  plates,  which  arrangement  gives  to 
this  species  eighteen  of  these  so  called  ovarian  apertures. 

This  species  is  distinguished  by  the  general  form,  tumid  plafes 
on  the  lower  part  of  the  calyx  and  smooth  plates  in  the  superior 
part,  azygous  area  and  sixteen  arms. 

Found  by  Prof.  A.  G.  Wether  by  in  the  Keokuk  Group,  of  Ten- 
nessee, and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

BATOCBINUS    CASUALI8,   U.   sp. 

Plate  J,  Fig.  17,   view  opposite  the  azygous  area;  Fig,  18,  azy- 

gous  view  of  same  specimen. 

Species  below  the  average  size,  biturbinate,  vault  and  calyx  sub- 
equal.  Calyx  broadly  truncated  below,  only  slightly  expanded 
above  and  ambnlacral  openings  directed  upward  at  an  angle  of 
forty  degrees.  Diameter  about  one  fifth  greater  than  the  height. 
Badial  ridges  not  distinguished.  A  few  of  the  plates  in  the  lower 
part  tumid,  those  in  the  upper  part  only  slightly  convex  or  plane. 

Basal  plates  staled  upright  and  form  an  hexagonal  disc  three 
times  as  wide  as  high,  truncated  below,  aud  having  a  deep  cavity 
for  the  insertion  of  the  column,  which  is  a  little  less  than  half 
the  diameter  of  the  basal  disc.  Columnar  canal  small.  Fir»t  pri- 
mary radials  large,  one-fourth  wider  than  high,  three  hexagonal, 
two  heptagonal  and  each  bearing  a  robust,  transverse  node.  Sec- 
ond primary  radials  small,  quadrangular.  Third  primary  radials 
a  little  larger  than  the  second,  pentagonal  and  axillary.  The  sec- 
ond and  third  primary  radials  together  much  smaller  than  the  first. 
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This  species  is  distinqnished  by  its  form,  large  azygous  area 
conoected  with  the  vault,  and  peculiar  azygous  interradios  on 
the  vault,  and  eighteen  arms.  It  cannot  be  mistaken  for  any 
species  heretofore  described. 

Found  by  Prof.  A.  G.  Wetherby  in  the  St  Louis  Group,  in 
Washington  county,  Indiana,  and  now  in  the  collection  of  Wm.  F. 
E.  Gurley. 

BATOOBINUS    PILEUS,   n.   sp. 

Plate  II,  Fig.  6,  basal  view  slightly  broken;  Fig,  7,  summit  view; 

Fig,  8,  side  view  of  the  same  specimen. 

This  species  is  rather  large  in  circumference,  with  an  almost 
flat  calyx  and  moderately  convex  vault,  or  plano-convex  in  outline. 
The  cap-like  form  suggested  the  specific  name.  While  the  calyx 
is  nearly  flat,  the  radial  ridges  are  distinctly  convex.  Ambulacral 
openings  directed  upward  at  an  angle  of  thirty  degrees  and  not 
visible  in  a  basal  view. 

Basal  plates  form  a  flat  disc  very  little  larger  than  the  diame- 
ter of  the  attaching  column.  First  primary  radials  short,  more 
than  twice  as  wide  as  long,  three  hexagonal,  two  heptagonal. 
Second  primary  radials  about  two-thirds  as  large  as  the  first,  quad- 
rangular. Third  primary  radials  nearly  as  large  as  the  first,  pen- 
tagonal, axillary,  a^d  supporting  on  each  upper  sloping  side  two 
secondary  radials.  The  second  secondary  radials  are  axillary  and 
bear  upon  each  superior  sloping  side  three  tertiary  radials  which 
gives  to  each  ray  four  arms.  There  are,  therefore,  twenty  arms 
in  this  species  and  twenty  ambulacral  openings  to  the  vault 

There  are  three  plates  in  each  regular  interradial  area,  one  mod- 
erately large  followed  by  two  smaller  ones.  The  azygous  area  is 
subovate  in  outline  and  contains  eight  plates.  The  first  one  is  in 
line  with  the  first  primary  radials  and  narrower  and  longer  than 
either  of  them.  It  is  followed  by  three  plates  in  the  second  range 
and  three  in  the  third  range,  the  middle  and  higher  one  of  which 
is  truncated  by  a  small  plate  that  extends  to  the  top  of  the  calyx 
and  unites  with  the  plates  of  the  vault. 

The  vault  is  convex  and  twice  as  large  as  the  calyx,  most  tumid 
opposite  the  azygous  side.  There  are  three  large,  convex  plates 
over  each  ambulacral  area,  one  over  the  place  where  each  pair  of 
ambulacral  furrows  unite  and  the  other  over  the  point  where  they 
all  come  together.  There  are  also  four  or  more  large,  convex 
plates  near  the  base  of  the  proboscis  on  the  side  opposite  the  azy- 
gous area.      The  interradial  areas  are  slight;ly  depressed  and  oov- 


17 

The  basals  extend  a  little  beyond   the  colamn  and  form  a  sub- 
hexagonal  band  around  the  superior  end  of  it,  with  a  concave  de- 
pression radiately  furrowed  for  its  attachment     The  canal  is  small 
and  cinque  foi].     The  first  primary  radials  short,  about  three  times 
as  wide    as  high;  three  hexagonal,  two  heptagonal,  superior    side 
slightly  concava     Second  primary  radials  small,  short,  quadrangu- 
lar, two  are  three  times  as  wide  as   high.     Third   primary   radials 
very  little  larger  than  the  second,  pentagonal,  axillary,  and  on  the 
distal  side  of  the  two  rays    adjoining    the    azygous  area  bear  two 
secondary  radials,  the  last  of  which  is  axillary  and  bears  two  ter- 
tiary radials  on  each    upper    sloping   side,  and    on    the    proximal 
side  having  a  single  secondary  radial,  whiph  is  axillary  and  bears 
three  tertiary  radials.     In  each  of  the    two    lateral  rays  there  are 
two  secondary  radials  on    each    upper    sloping  side    of    the  third 
primary  radials,  the  second  one  being  axillary  and  supporting  on 
each  upper  sloping  side  two  tertiary  radials.     By  this  arrangement 
there  are  four  arms  to  each  of  these  four  rays.    In  the  ray  oppo- 
site the  azygous    area    the    third   primary  radial  bears  upon  each 
upper  sloping    side    three    tertiary    radiah    which  gives  to  it  two 
arms.     There  are,    therefore,    eighteen    arms   to    this  species  and 
eighteen  ambulacral  openings  to  the  vault 

In  three  of  the  regular  interradial  areas  one  large  plate  is  fol- 
lowed by  two  small  ones,  in  the  other  area  there  are  only  two 
plates,  one  following  the  other.  The  azygous  'area  is  somewhat 
triangular  or  conical  and  contains  nine  plates.  The  first  one  is  in 
line  with  the  first  primary  radials  and  somewhat  smaller.  It  is 
followed  by  three  plates  of  nearly  equal  size  in  the  second  range^ 
and  these  by  three  plates  in  the  third  range,  on  the  side  of  the 
highest  of  which  there  is  a  small  plate  that  might  be  referred  to 
a  fourth  range  though  not  extending  as  high  as  the  middle  plate 
in  the  third  range,  and  on  the  apex  of  the  middle  plate  there  is 
a  single  plate  that  extends  as  high  as  the  calyx  and  unites  with 
two  plates  connecting  with  the  vault 

The  vault  is  two  or  three  times  as  large  as  the  calyx,  most  con- 
vex or  tumid  opposite  the  azygous  side  and  covered  with  large, 
polygonal  plates,  each  of  which  bears  a  central  node,  except  in 
the  azygous  interradials  where  the  plates  are  small  and  plane  or 
very  slightly  convex.  It  boars  a  large  subcentral  proboscis.  The 
arms  are  arranged  in  pairs  and  two  pores  penetrate  the  vault  be- 
tween each  pair  of  arms,  which  gives  to  this  species  eighteen  of 
these  so-called  ovarian  apertures, 
—3 
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This  species  is  distinqnished  by  its  form,  large  azygons  area 
conoected  with  the  vault,  and  peculiar  azygous  interradios  on 
the  vault,  and  eighteen  arms.  It  cannot  be  mistaken  for  any 
species  heretofore  described. 

Found  by  Prof.  A.  G.  Wetfaerby  in  the  St.  Louis  Group,  in 
Washington  county,  Indiana,  and  now  in  the  collection  of  Wm.  F. 
E.  Gurley. 

BATOCBINUS    PILEUS,  U.   sp. 

Plate  Ily  Fig.  6,  basal  view  slightly  broken;  Fig.  7,  summit  view; 

Fig.  8,  side  view  of  the  same  specimen. 

This  species  is  rather  large  in  circumference,  with  an  almost 
flat  calyx  and  moderately  convex  vault,  or  plano-convex  in  outline. 
The  cap-like  form  suggested  the  specific  name.  While  the  calyx 
is  nearly  flat,  the  radial  ridges  are  distinctly  convex.  Ambnlacral 
openings  directed  upward  at  an  angle  of  thirty  degrees  and  not 
visible  in  a  basal  view. 

Basal  plates  form  a  flat  disc  very  little  larger  than  the  diame- 
ter of  the  attaching  column.  First  primary  radials  short,  more 
than  twice  as  wide  as  lon^,  three  hexagonal,  two  heptagonal. 
Second  primary  radials  about  two-thirds  as  large  as  the  first  quad- 
rangular. Third  primary  radials  nearly  as  large  as  the  first,  pen- 
tagonal, axillary,  a^d  supporting  on  each  upper  sloping  side  two 
secondary  radials.  The  second  secondary  radials  are  axillary  and 
bear  upon  each  superior  sloping  side  three  tertiary  radials  which 
gives  to  each  ray  four  arms.  There  are,  therefore,  twenty  arms 
in  this  species  and  twenty  ambulacral  openings  to  the  vault 

There  are  three  plates  in  each  regular  interradial  area,  one  mod- 
erately large  followed  by  two  smaller  ones.  The  azygous  area  is 
subovate  in  outline  and  contains  eight  plates.  The  first  one  is  in 
line  with  the  first  primary  radials  and  narrower  and  longer  than 
either  of  them.  It  is  followed  by  three  plates  in  the  second  range 
and  three  in  the  third  range,  the  middle  and  higher  one  of  which 
is  truncated  by  a  small  plate  that  extends  to  the  top  of  the  calyx 
and  unites  with  the  plates  of  the  vault 

The  vault  is  convex  and  twice  as  large  as  the  calyx,  most  tumid 
opposite  the  azygous  side.  There  are  three  large,  convex  plates 
over  each  ambulacral  area,  one  over  the  place  where  each  pair  of 
ambulacral  furrows  unite  and  the  other  over  the  point  where  they 
all  come  together.  There  are  also  four  or  more  large,  convex 
plates  near  the  base  of  the  proboscis  on  the  side  opposite  the  azy- 
gous area.      The  interradial  areas  are  slightly  depressed  and  cov- 
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ered  with  smaller  polygonal  plates.  Most  of  the  sutures  bein^ 
destroyed  in  our  specimen,  these  plates  are  not  indicated  in  the 
illustrations.  The  vault  is  broken  in  our  specimen  so  as  to  show 
no  part  of  the  subcentral  proboscis.  Two  pores  penetrate  the 
vault  between  each  pair  of  arms,  which  gives  to  this  species 
twenty  of  these  so-called  ovarian  apertures. 

This  species  is  distinguished  by  its  general  form,  flattened  calyx, 
ovate  azygous  area  connected  with  the  vault,  regular  distribution 
of  large  convex  plates  on  the  vault,  and  twenty  arms.  It  cannot 
be  mistaken  for  any  species  heretofore  described. 

Found  in  the  St.  Louis  Group,  in  Washington  county,  Indiana, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

BATOCRINUS   BURKETI,   n.   sp. 

Plate  Ilf  Fig.  9,  showing  column,  calyx  and  arms,  azygous  view. 

This  species  is  rather  ab  >ve  medium  size  and  is  founded  on  a 
single  fine  specimen  on  a  slab.  Of  course,  it  does  not  disclose  the 
entire  calyx  and  as  the  arms  are  preserved  the  vault  cannot  be 
seen.  The  calyx  is  nearly  twice  as  wide  as  high,  and  subhemi- 
spherical.  Though  somewhat  lobed  in  the  superior  part  there  are 
no  radial  ridges  or  proper  evidences  of  surface  ornamentation. 
The  column  is  round,  med  um  size,  and  composed,  within  an  inch 
of  the  calyx,  of  rather  thick  plates,  every  alternate  one  projecting 
beyond  the  other;  but  farther  removed  from  the  calyx,  the  pro- 
jecting plates  are  at  irregular  distances  from  each  other  as  shown 
in  the  illustration. 

Basals  form  a  low  hexagonal  cup,  more  than  one-half  wider  than 
the  diameter  of  the  column  and  bearing  a  small  rim  or  truncated 
bottom  which  contains  the  concave  depression  for  the  insertion  of 
the  column.  First  primary  radials  large,  a  little  wider  than  high, 
three  hexagonal,  two  heptagonal.  Second  primary  radials  rather 
large  and  about  one-half  wider  than  high.  Third  primary  radials 
differ  greatly  in  size,  and  part  are  pentagonal  and  others  hexagonal. 
The  one  on  the  left  of  the  azygous  area  is  only  a  little  larger 
than  the  second  primary  radial,  pentagonal,  axillary  and  beai*s  on 
one  side  three  secondary  radials,  and  on  the  other  which  adjoins 
the  azygous  area  one  secondary  radial  which  is  axillary  and  sup- 
ports on  each  upper  sloping  side  two  tertiary  radials.  The  arms 
then  bifurcate  on  the  third  plate,  which  gives  to  this  ray  six 
arms.  The  third  primary  radial  on  the  right  of  the  azygous  area 
is  hexagonal,  axillary  and  bears  on  the  side  adjoining  the  azygous 
area  tviro  secondary  radials,  and  on  the  distal   side  two   secondary 
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radials,  the  second  one  of  which  is  axillary  and  bears  upon  each 
superior  side  one  tertiary  radial.  The  arms  then  bifurcate  on  the 
third  plate,  which  gives  to  this  ray  six  arms.  It  will  be  noticed 
that  these  rays  are  quite  dififereiL^t  and  yet  result  in  producing 
the  same  number  of  arms.  The  lateral  rajs,  as  far  as  they  can 
be  seen,  on  our  specimen,  appear  to  be  constructed  in  the  same 
manner  as  the  two  above  described.  The  ray  opposite  the  azygous 
side  may  have  the  same  number  of  arms  and  it  may  have  two 
less.  We  can  see  seventeen  arms,  the  others  are  covered.  The 
species,  therefore,  as  near  as  can  be  ascertained  has  either  twenty- 
eight  or  thirty  arms.  The  arms  are  large,  long,  and  composed  of 
a  double  series  of  small  interlocking  plates,  that  bear  long  pin- 
nules. 

The  regular  interradial  area  on  the  left  of  the  azygous  side  is 
elongated,  extends  to  the  vault  and  contains  five  plates.  The  first 
is  medium  size  and  rests  between  the  superior  sloping  sides  of 
two  first  primary  radials;  it  is  followed  by  two  somewhat  smaller 
plates  in  the  second  range,  and  these  by  one  of  about  the  same 
size  in  the  third  range,  and  this  by  an  elongated  plate  in  the 
fourth  range,  that  separates  the  arm-bearing  plates  of  the  calyx 
and  unites  with  the  plates  of  the  vault  No  other  regular  area 
can  be  described  from  our  specimen.  The  azygous  area  is  elongate, 
subovate  and  contains  nine  or  more  plates.  The  first  plate  is  in 
line  with  the  first  primary  radial -i  and  quite  as  large.  It  is  fol- 
lowed by  three  plates  in  the  second  rauge,  and  these  by  three  in 
the  third  range,  and  these  by  two  plates  in  the  fourth  range  that 
separate  the  arm-bearing  plates,  and  one  of  which  unites  with  the 
plates  of  the  vault. 

This  species  will  be  distinguished  by  its  smooth  calyx,  slightly 
lobed  by  the  projecting  radial  series  at  the  summit  of  the  calyx, 
and  depressed  interradials,  that  separate  the  arm-bearing  plates; 
by  the  shape  of  the  regular  and  azygous  areas  and  the  numbv^r  of 
plates  which  they  contain,  and  their  connection  with  the  plates  of 
the  vault,  which  is  so  exceedingly  rare  in  this  genus;  and  by  the 
structure  of  the  radial  series  and  number  of  arms.  We  know  of 
no  species  with  which  it  is  necessary  to  make  a  comparison,  or 
for  which  it  might  be  mistaken. 

Found  by  Mr.  N.  K.  Burket,  in  the  Keokuk  Group,  at  Hamilton, 
Illinois,  and  now  in  the  collection  of  Wm.  F.  E.  Qurley. 
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BATOCBINUS    LABELLUM,   D.   Sp. 

Plate  2,    Fig.  10,   azygous  side;  Fig.   11,   basal  view;    Fig.    12, 

summit  view. 

This  species  is  medium  size,  depressed,  biturbinate  or  resembling 
in  outline  a  doable  conveK  lens.  Calyx  and  vault  subequal. 
Calyx  saucer-shaped,  about  two  and  a  half  times  as  wide  as  hi^h. 
Plates  convex  or  transversely  ridged,  by  being  beveled  toward  the 
sutures,  which  are  remarkably  well  defined.  Ambulacral  openings* 
directed  upwards  at  an  angle  of  twenty  degrees  and  not  visible  in 
a  basal  view. 

The  basals  extend  a  little  beyond  the  column  and  form  a  sub- 
hexagonal  band  around  the  sux>erior  end  of  it,  with  a  concave  de- 
pression radiately  furrowed  for  its  attachment,  and  in  this  respect, 
resembles  Baiocrinus  arciila.  First  primary  radials  short,  two  or 
three  times  ias  wide  as  long,  three  hexagonal,  tvo  heptagonal. 
Second  primary  radials  short,  about  twice  as  wide  as  long,  quad- 
rangular. Third  primary  radials  a  little  larger  than  the  second, 
three  pentagonal,  two  hexagonal,  axillary,  and  in  four  of  the  rays 
supporting  upon  each  upper  sloping  side  two  secondary  radials, 
the  second  one  of  which  is  axillary  and  bears  upon  each  superior 
sloping  side  three  tertiary  radials  which  gives  to  each  of  these 
rays  four  arms.  In  the  ray  opposite  the  azygous  area  the  third 
primary  radial  bears  upon  each  upper  side  four  secondary  radials 
which  gives  to  this  ray  two  arms.  There  are,  therefore,  eighteen 
arms  in  this  species  and  eighteen  ambulacral  openings  to  the 
vault 

There  are  three  plates  in  each  of  three  regular  interradial  areas, 
one  large  plate  followed  by  two  small  ones.  In  the  other  area 
there  are  four  plates,  one  large  plate  followed  by  two  small  ones 
in  the  second  range  and  these  by  one  in  the  third  range.  The 
azygous  area  is  sub-ovate,  in  outline,  and  contains  eight  plates. 
The  first  is  in  line  with  the  first  primary  radials  and  of  about  the 
same  size.  It  is  followed  by  three  plates  in  the  second  range,  and 
these  by  three  plates  in  third  range,  above  which,  a  single  plate 
separates  the  first  tertiary  radials,  while  the  second  tertiary  radials 
unite  over  its  superior  angle. 

The  vault  is  about  the  same  size  as  the  calyx  and  very  much 
like  it  in  outline.  It  is  covered  with  numerous,  tumid,  polygonal 
plates,  each  of  which  bears  a  central  node.  There  are  two  pores 
that  penetrate  the  vault  between  each  pair  of  arms  or  eighteen 
of  these  so-called  ovarian  apertures  in  the  species. 
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This  species  is  distinguished,  by  its  general  form;  by  the  beveled 
plates  of  the  calyx;  by  the  azygous  area  and  eighteen  arms.  There 
is  no  species  with  which  it  is  necessary  to  make  any  comparison. 

Found  in  Keokuk  Group,  in  Washington  county,  Indiana,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 


ACTINOORINUS   B0TBU08US,   n.   sp. 

Plaie  2,  Fig.  i,  azygous  side;  Fig.   2,  opposHe  side  of  the  same 

specimen. 

Species  robust,  above  medium  size.  Calyx  nearly  as  lonp;  as 
wide.  Radial  series  prominent  and  inter-radial  areas  depressed  so 
as  to  give  it  an  ob  pyramidal  form  or  sub -pentagonal  outline  to  a 
transverse  section.  Plates  thick,  tumid,  and  each  one  bears  a  cen- 
tral node,  which,  on  the  larger  plates,  is  elongated  transversely. 
The  rays  are  abruptly  expanded  above  the  third  primary  radials, 
leaving  the  inter-radial  areas  depressed,  thus  forming  projecting 
clusters  of  each  of  the  five  radial  series  and  directing  the  ambutacral 
openings  nearly  horizontally.  The  sutures  are  interrupted  by 
radiating  sculptures,  that  are  so  short  that  the  sutures  appear  as 
if  pitted. 

Basals  a  little  wider  than  high,  very  thick,  contracted  in 
the  middle  and  at  the  upper  part  so  as  to  leave  an  expanded  rim 
projecting  much  beyond  and  below  the  point  of  attachment  with 
the  column  and  having  widely  gaping  sutures  below  so  that  the 
calyx  will  stand  on  the  projecting  and  contracted  ends  of  the  basal 
plates.  Column  round,  radiately  furrowed,  and  having  a  diameter 
a  little  more  than  one-third  the  greatest  diameter  of  the  expanded 
basals.  First  primary  radials  large,  rather  longer  than  wide,  three 
hexagonal  and  two  heptagonal.  Second  primary  radials  wider  than 
high,  hexagonal,  and  more  than  half  as  large  as  the  first.  Third 
primary  radials  as  large  as  the  second,  heptagonal,  and  support- 
ing upon  each  of  the  superior  sides  a  single  secondary  radial  which 
is  axillary,  and  supports  upon  each  of  its  superior  sides  two  ter- 
tiary radials,  the  last  of  which  is  axillary  and  supports  the  free 
arms,  in  all  the  rays  that  are  preserved  to  show  that  extent  of 
development  in  our  specimen,  though  Rome  of  the  rays  do  not 
preserve  the  first  arm  plates.  If  the  arms  are  alike,  therefore,  in 
these  four  rays  there  are  eight  to  each  one.  In  the  ray  opposite 
the  azygous  area,  on  one  side  of  the  third  primary  radial,  there  is 
a  single  secondary  plate,  which  is  axillary  and  supports  on  each 
upper  side  two  tertiary  radials,  and  on   the  other  side  there  are 
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three  secondary  radials,  beyond  which  our  specimen  is  not  pre- 
served. If  the  last  secondary  and  tertiary  radials  are  axillary, 
there  are  six  arms  in  this  series.  By  this  arrangement,  if  the 
arms  are  uniform,  there  are  thirty-eight  arms  to  this  species.  Bat, 
we  cannot  be  certain  that  all  the  arms  are  doable,  as  we  know  in 
some  instances  in  other  species  such  is  not  the  case.  The  greater 
probability  is,  however,  that  they  are  uniform  and  that  the  species 
possesses  thirty-eight  arms.  The  ambulacral  openings  come  to- 
gether on  the  first  tertiary  radial,  and  hence,  if  the  projecting 
radial  series  were  broken  away,  at  this  place,  there  would  appear 
to  be  only  nineteen  ambulacral  openings  to  the  vault.  There  are 
no  inter-secondary  or  inter- tertiary  radials. 

The  first  regular  interradial  is  smaller  than  a  second  primary 
radial.  It  is  followed  by  two  smaller  plates  in  the  second  range, 
and  these  by  three  smaller  plates  in  the  third  range,  which  sepa- 
rate the  lower  part  of  the  first  secondary  radials.  Above  this 
point  there  is  some  difference  in  the  areas,  and  the  plates  are 
small  and  thrown  out  of  any  definite  arrangement  by  being  con- 
tinued up  the  sides  of  the  projecting  artn  series  as  well  as  cov- 
ering the  depressed  interradial  area  and  graduating  into  the 
plates  of  the  vault  without  any  line  separating  the  plates  of  the 
calyx  from  those  of  the  vault.  In  one  of  the  areas  there  are  in 
the  fourth  irregular  range  four  plates  and  in  another  area  there 
are  five,  these  separate  the  first  tertiary  radials.  The  fir^t  plate 
in  the  azyzons  area  is  smaller  than  a  first  primary  radial  and  in 
line  with  them.  It  is  followed  by  two  plates,  in  the  second  range, 
each  of  which  is  nearly  as  large  as  a  first  regular  interradial,  and 
these  are  followed  by  a  range  of  three  plates  which  are  some- 
what smaller  and  separate  the  third  primary  radials.  There  are 
four  plates  in  the  fourth  range  and  above  this  range  the  plates, 
in  our  specimen,  are  covered  with  the  matrix  so  as  to  obscure 
the  sutures,  but  the  area  above  this  does  not  seem  to  be  differ- 
ent from  the  regular  areas. 

The  vault  is  convex  and  covered  with  large  polygonal  plates 
over  the  ambulacral  areas,  each  one  of  which  is  possessed  of  a 
large  ventricose  central  node,  while  the  interradial  areas  are 
abruptly  sunken  and  covered  with  small  plane  plates.  The  pro- 
boscis appears  to  have  been  quite  small  and  central  though 
broken  away  from  our  specimen.  The  ventricose  vault  plates  in 
this  species  are  much  like  they  are  in  AcUnocrinus  monticulif- 
erus    and  the  swelling  may  be  due  more  or  less   to    silicification. 
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about  the  same  size.  It  is  followed  by  three  large  plates  and 
above  these  there  are  either  one  or  two  plates,  that  extend  to  the 
top  of  the  calyx  and  connect  with  the  plates  of  the  vault. 

This  species  is  distinguished  by  its  general  form,  depressed  in- 
terradial  areas,  lobed  extention  at  the  arm  bases,  by  the  plates  of 
the  azygous  and  regular  areas,  and  otherwise.  It  is  a  typical  Eret- 
mocrinus  and  the  question  now  arises  whether  or  not  it  can  be 
distinguished  from  Baiocrinus.  The  expanded  basal  plates  is  cer- 
tainly not  a  generic  character  in  AcUnocrinus  or  Baiocrinus,  it  is 
not  peculiar  to  Eretmocrtnua.  Can  it  be,  that  taken  in  connection 
with  the  coarse  and  expanded  arms,  it  becomes  of  generic  value  ? 
We  think  not  The  column  is  larger  than  is  usual  in  Baiocrinus, 
but  that  is  certainly  not  a  generic  character.  The  form  of  the 
calyx  and  arrangement  of  the  plates  is  the  same  as  in  Baiocrinus. 
The  only,  distinguishing  difference  left  between  Ereimocrinus  and 
Baiocrinus  is  to  be  found  in  the  expansion  of  the  arms.  We  be- 
lieve that,  in  no  instance,  can  this  be  of  generic  importance  and, 
therefore,  think  that  Ereimocrinus  is  separated  from  Baciocrinus 
by  specific  differences  only.  A  mere  combination  of  specific  dif- 
ferences, which,  if  applied  to  its  full  extent,  to  Baiocrinus,  would 
subdivide  the  genus  into  many  genera.  We  have,  however,  re- 
tained the  name  Ereimocrinus,  from  deference  to  the  opinion  of 
others,  and  provisionally,  because  it  may  be  a  conv^enient  division 
of  Baiocrinus. 

Found  in '  the  Keokuk  Group,  at  Crawfordsville,  Indiana,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

AOARICOCRINUS   PROFUNDUS,   U.  Sp. 

Plate  3,  Fig.  1,  basal  view:  Fig.  2,  summit  view,  Fig.  3,  azygous 

view  of  a  smaller  specimen. 

Species  large  and  preserving  all  the  characters  ascribed  to  it  in 
numerous  specimens.  Calyx  deep,  hemispherical,  outline  subpen- 
tf^gonal.  Plates  within  the  concavity  below  the  third  radials,  plane 
and  smooth,  and  those  from  the  third  radials  outward  very  tumid. 
The  abrupt  change  from  plane  to  tumid  plates  forms  a  rim  within 
the  concavity. 

Basals  small  and  entirely  hidden  by  the  column.  First  primary 
radials  large,  length  about  equaling  the  greatest  width,  a  small 
part  abruptly  bent  into  the  columnar  concavity,  three  hexagonal 
two  heptagonal.  Second  primary  radials  large  and  nearly  square. 
Third  primary  radials  larger  than  the  second  and  about  as  large 
as  the  first,  very  tumid,  pentagonal,   axillary,    and  in  three  of  the 
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seem  to  belong  to  the  radial  series,  and  hence  there  is  doubt  abont 
the  area.  The  first  plate  is  in  line  with  the  first  primary  radials 
and  of  about  the  same  size.  It  is  followed  in  the  second  range 
by  three  large  plates,  and  these,  in  the  third  range,  by  three 
smaller  plates,  and  above  these  there  are  two  still  smaller  plates 
that*  belong  to  this  area. 

This  species  is  so  different  from  any  other  that  has  been  de- 
scribed, in  the  part  preserved,  that  no  comparison  with  any  of 
them  will  throw  any  light   upon  it 

Found  in  the  Niagara  Group  at  St.  Paul,  Indiana,  and  now  in 
the  collection  of  Wm.  F.  E.  Gurley. 

EBETMOGRINUS  C0MMENDABILI8,   U.   sp. 

m 

Plate  II,  Fig.  15,  a  specimen  showing  part  of  calyx,  arms   and 

column,  azygous  area  on  the  right 

Species  large.  Calyx  twice  as  wide  as  high,  depressed  in  the 
interradial  areas  and  somewhat  lobed  in  the  superior  part,  broadly 
truncated  below.  Plates  moderately  convex  and  granular,  sutures 
distict  and  more  or  less  beveled.  Column  large  and  composed  of 
thick  plates  that  are  beveled  externally,  and  alternately  project  one 
beveled  edge  beyond  the  other.  Columnar  capal  large  and  nearly 
round.  Basals  short,  truncated  below  and  expanded  to  a  thin 
edge,  irregularly  hexagonal,  in  outline,  and-  having  a  .width  twice 
the  diameter  of  the  column.  First  primary  radials  a  little  wider 
than  high,  three  hexagonal  and  two  heptagonal.  Second  primary 
radials  short,  more  than  twice  as  wide  as  high,  quadrangular. 
Third  primary  radials  a  little  larger  than  Ihe  second,  pentagonal, 
axillary,  and  support  on  each  superior  sloping  side  two  secondary 
radial -'.  The  secondary  radials  are  larger  than  the  second  and 
third  primrry  radials,  the  second  one  is  axillary  and  supports  on 
each  superior  sloping  side  two  tertiary  radials.  This  arrangement 
gives  to  the  species  twenty  arms.  This  is  upon  the  assumption 
that  the  arm  opposite  the  azygous  area  is  like  the  three  that  are 
shown  in  the  specimen,  it  being  possible  that  it  has  only  two 
arms.  There  are  three  single  short  plates  in  the  commencement 
of  each  arm,  these  are  followed  by  a  double  series  of  interlocking 
plates  that  are  deeper  than  wide  but  which  gradually  widen,  until 
at  the  distance  of  an  inch  and  three  quarters  from  the  calyx  an 
arm  is  three  times  as  wide  as  deep. 

In  the  only  regular  area  shown  in  our  specimen  there  are  two 
plates,  one  quite  large  followed  by  another  half  its  size.  The 
first  azygous  plate  is  in  line  with  the  first  primary  radials  and  of 
—4 
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about  the  same  size.  It  is  followed  by  three  large  plates  and 
above  these  there  are  either  one  or  two  plates,  that  extend  to  the 
top  of  the  calyx  and  connect  with  the  plates  of  the  vault. 

This  species  is  distinguished  by  its  general  form,  depressed  in- 
terradial  areas,  lobed  extention  at  the  arm  bases,  by  the  plates  of 
the  azygous  and  regular  areas,  and  otherwise.  It  is  a  typical  ISreU 
mocrinus  and  the  question  now  arises  whether  or  not  it  can  be 
distinguished  from  Baiocrinus,  The  expanded  basal  plates  is  cer- 
tainly not  a  generic  character  in  Aciinocrinus  or  Baiocrinus^  it  is 
not  peculiar  to  Eretmocrinus.  Can  it  be,  that  taken  in  connection 
with  the  coarse  and  expanded  arms,  it  becomes  of  generic  value  ? 
We  think  not  The  column  is  larger  than  is  usual  in  Baiocrinus^ 
but  that  is  certainly  not  a  generic  character.  The  form  of  the 
calyx  and  arrangement  of  the  plates  is  the  same  as  in  Baiocrinus, 
The  only,  distinguishing  difference  left  between  Ereimocrinus  and 
Baiocrinus  is  to  be  found  in  the  expansion  of  the  arms.  We  be- 
lieve that,  in  no  instance,  can  this  be  of  generic  importance  and, 
therefore,  think  that  Ereimocrinus  is  separated  from  Baciocrinus 
by  specific  differences  only.  A  mere  combination  of  specific  dif- 
ferences, which,  if  applied  to  its  full  extent,  to  Baiocrinus,  would 
subdivide  the  genus  into  many  genera.  We  have,  however,  re- 
tained the  name  Ereimocrinus,  from  deference  to  the  opinion  of 
others,  and  provisionally,  because  it  may  be  a  conv^enient  division 
of  Baiocrinus. 

Found  in '  the  Keokuk  Group,  at  Crawfordsville,  Indiana,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

AGARICOORINUS    PROFUNDUS,    U.  sp. 

Pldie  3,  Fig.  1,  basal  tnew:  Fig.  2,  summit  view;  Fig.  5,  azygous 

view  of  a  smaller  specimen. 

Species  large  and  preserving  all  the  characters  ascribed  to  it  in 
numerous  specimens.  Calyx  deep,  hemispherical,  outline  subpen- 
tf^gonal.  Plates  within  the  concavity  below  the  third  radials,  plane 
and  smooth,  and  those  from  the  third  radials  outward  very  tumid. 
The  abrupt  change  from  plane  to  tumid  plates  forms  a  rim  within 
the  concavity. 

Basals  small  and  entirely  hidden  by  the  column.  First  primary 
radials  large,  length  about  equaling  the  greatest  width,  a  small 
part  abruptly  bent  into  the  columnar  concavity,  three  hexagonal 
two  heptagonal.  Second  primary  radials  large  and  nearly  square. 
Third  primary  radials  larger  than  the  second  and  about  as  large 
as  the  first,  very  tumid,  pentagonal,   axillary,    and  in  three  of  the 
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rays  support  on  each  upper  sloping  side  three  secondary  radials, 
which  gives  to  each  of  these  rays  two  arms.  In  each  ray  adjoin- 
ing the  azygous  area  there  is  on  each  superior  sloping  side  of  the 
third  primary  radial  a  single  secondary  radial,  nrhich  is  axillary 
and  supports  on  each  side  three  tertiary  radials,  which  gives  to 
each  of  these  rays  four  arms.  There  are,  therefore,  fourteen  arms 
in  this  species.  The  calyx  is  much  more  protuberant  at  the  ends 
of  the  radial  series  adjoining  the  azygoas  area  than  elsewhere,  by 
reason  of  the  increased  number  of  radial  plates.  The  arms  are 
composed  of  a  double  series  of  short  plates,  from  the  commence- 
ment  united  by  the  usual  zigzag  suture. 

There  is  a  single  long  twelve  sided  plate  in  each  regular  inter- 
radial  area.  It  rests  between  the  superior  sloping  sides  of  the 
first  primary  radials,  where  it  is  concave,  to  conform  with  the 
other  plates  adjoining.  It  then  curves  over  the  summit  of  the 
calyx,  where  it  is  very  tumid  and  separates  the  primary,  secondary 
and  tertiary  radials  and  unites  with  two  plates  belonging  to  the 
vault.  There  are  four  plates  in  the  azygous  area.  The  first  one 
is  in  line  with  the  first  primary  radials  and  slightly  longer  and 
narrower  than  either  of  them.  It  is  followed  by  three  plates,  the 
middle  one  of  which  is  narrow  within  the  concavity  of  the  calyx, 
bat  gradually  expands  as  it  curves  over  toward  the  vault  and  be- 
comes wider  than  the  lateral  plates  at  its  union  with  the  three 
plates  belonging  to  the  vault  The  lateral  plates  are  wide  within 
the  concavity  of  the  calyx  and  very  tumid  where  they  curve  over 
toward  the  vault,  but  become  narrow  and  flattened  where  they 
unite  with  the  plates  of  the  vault. 

The  vault  is  highly  convex,  and  interradial  areas  concave.  There 
is  a  large,  tumid  plate  at  the  apex  of  this  vault,  which  is  sur- 
rounded by  six  large,  convex  plates  and  from  two  to  four  small 
plates  in  the  azygous  area.  In  some  of  our  specimens  there  are 
only  two  of  these  plates  at  the  top  of  the  azygous  area,  that  sep- 
arate it  from  the  summit  plate,  as  shown  in  figure  2,  and  in  others 
there  are  four,  which  is  the  case  in  the  specimen  illustrated  by 
figure  3,  but  they  are  hidden  from  view,  in  the  illustration,  because 
of  the  prominence  of  the  azygous  swelling.  A  row  of  large  tumid 
plates  covers  each  ambulacral  area  frpm  the  summit  to  the  arms 
and  there  are  two  of  these  plates  at  the  base  of  the  arms  in  each  of 
the  four  armed  series.  It  would  seem  that  the  ambulacral  canals 
are  covered  with  large  plates  where  they  unite  in  each  radial 
series.  The  plates  in  the  interradial  areas  are  flattened  or  con- 
cave and  more  or  less  elongated.  The  azygous  area  is  very  wide 
and  bears  an  elongated,    more    or  less   elliptical,    bulbous    promi- 
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portionally  higher  and  the  yault  proportionally  lower  and  bo  qp, 
but  the  species  are  so  different  from  each  other  that  they  never, 
even  in  fragments,  can  be  mistaken  for  each  other,  and  no  light 
would  be  thrown  upon  them  by  pursuing  the  comparison.  And 
so  it  will  be  found  by  compariug  it  with  any  other  defined  species. 
Found  by  Prof.  A.  Q.  Wetherby,  in  the  Keokuk  Group,  in 
Brown  county,  Kentucky,  and  now  in  the  collection  of  Wm.  F.  E. 
Qurley. 

AOABICOCRINUS    ARCULA,    n.   sp. 

Plate  III,  Fig.  7,  basal  view  of  a  large  specimen;    Fig.  8,  sum- 
mil  view  of  a  small  specimen;  azygous  view  of  the  same. 

Species  medium  size  and  preserving  all  the  characters  ascribed 
to  it,  in  numerous  specimens.  Calyx  deep,  subconical;  outline,  sub- 
pentagonal.  All  of  the  plates  of  the  calyx  are  flattened  or  con- 
cave, and  conform  to  the  outline  of  the  calyx,  none  of  them  are 
convex. 

Basals  small,  entirely  hidden  bv  the  column,  that  is,  they  form 
a  little  cup  which  is  filled  by  the  column,  while  the  first  primary 
radials  rest  upon  the  top  of  the  cup.  First  primary  radials  rather 
longer  than  wide,  a  small  part  abruptly  bent  into  the  columnar 
concavity,  three  hexagonal,  two  heptagonal.  Second  primary 
radials  somewhat  irregular  in  outline,  quadrangular,  and  fully  as 
long  as  wide.  Third  primary  radials  larger  than  either  the  first 
or  second,  three  hexagonal,  two  pentagonal,  axillary,  and  support 
on  each  superior  sloping  side  two  secondary  radials,  which  gives 
to  this  species  ten  arms.  The  arms  are  composed  of  a  double 
series  of  short  plates,  from  the  commencement,  united  by  the 
usual  zigzag  suture. 

There  are  three  plates  in  each  regular  interradial  area.  The 
first  is  an  elongated  octagonal  plate  that  rests  between  the  supe- 
rior sloping  sides  of  the  first  primary  radials  and  separates  the 
second  and  third  primary  radials  and  is  followed  by  two  narrow 
elongated  plates  that  separate,  in  part,  the  third  primary  radials, 
and  both  secondary  radials  and  unite  with  two  plates  belonging  to 
the  vault.  There  are  seven  plates,  in  the  azygous  area.  The  first 
one  is  in  line  with  the  first  primary  radials,  but  somewhat  longer 
and  narrower.  It  is  followed  by  three  plates,  that  separate  the 
primary  and  first  secondary  plates,  and  are  of  nearly  the  same 
size.  The  third  racge  consists  of  three  plates,  the  middle  one  of 
which  is  the  widest,  that  separate  the  second  secondary  radials 
and  unite  with  the  plates  of  the  vault 
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The  vault  is  subpyramidal  and  flattened  in  the  interradial  areas. 
There  is  a  large  tumid  plate,  at  the  apex  of  the  vault,  which  is 
surrounded  by  six  large  convex  plates  and  three  small  plates,  at 
the  top  of  the  azygous  area.  There  is  a  single  large  tumid  plate 
over  the  lower  part  of  each  ambulacral  area.  .  These  large  plates 
cover  the  ambulacral  canals,  where  they  unite,  in  each  radial 
series.  AH  other  plates  in  the  vault  are  smaller  than  those  de- 
scribed, polygonal,  vary  much  in  size,  some  are  convex  but  they 
are  generally  flat.  The  azygous  area  is  covered  with  numerous 
small  plates,  is  longitudinally  convex  centrally  and  hns  an  azygous 
opening  in  the  superior  part  of  the  central  elevation. 

This  species  is  distinguished  from  all  others  heretofore  described 
by  the  number  and  form  of  the  regular  interradials,  by  the  num- 
ber and  form  of  the  azygous  plates  and  by  having  ten  arms. 
Other  differences  are  conspicuous  when  it  is  compared  with  other 
ten-armed  species. 

Found  by  Prof.  A.  G.  Wetherby,  in  the  Keokuk  Group,  in  Ten- 
nessee, and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

CYLICOCRINUS   (?)   INDIANENSIS,   U.   Sp. 

Plate   IVf   Fig.  20,  basal   view;  Fig.   21,   azygous  side;  Fig,  22, 

opposite  view. 

There  is  doubt  about  the  generic  reference  of  this  speciep,  but, 
notwithstanding  the  wide  variation  from  the  type  species,  in  the 
absence  of  a  knowledge  of  the  vault,  we  have  concluded  so  to  refer 
it,  rather  than  to  coin  a  new  generic  name.  The  calyx  is  broadly 
rounded  below  and  slightly  constricted  toward  the  top,  though 
somewhat  semi-elliptical,  in  outline.  Width  about  one  and  a  half 
times  the  height  Plates  convex  and  more  or  less  nodose.  Column 
small  and  round. 

Basals  three,  equal,  and  forming  an  hexagonal  disc  having  three 
re-entering  angles  and  having  a  width  from  three  to  four  times 
the  diameter  of  the  column.  Each  basAl  plate  bears  two  spioes 
that  are  directed  downward  around  the  column,  and,  upon  the 
apices  of  which,  the  calyx  will  stand.  The  first  primary  radials 
are  very  large,  a  little  wider  than  high,  three  hexagonal,  two  hep- 
tagonal.  Second  primary  radials  quadrangular  and  more  than 
twice  as  wide  as  high.  Third  primary  radials  about  the  same 
size  as  the  second,  pentagonal,  axillary  and  support  on  each  upper 
sloping  side  the  secondary  radials.  Our  specimen  preserves  only 
one  secondary  radial  in  each  series,  but,  as  it  does  not  show  an 
ambulacral  notch,  it  is  believed  there  are  two  and  that  the  second 
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portionally  higher  and  the  vault  proportionally  lower  and  bo  qp, 
but  the  species  are  so  different  from  each  other  that  they  never, 
even  in  fragments,  can  be  mistaken  for  each  other,  and  no  light 
would  be  thrown  upon  them  by  pursuing  the  comparison.  And 
so  it  will  be  found  by  comparing  it  with  any  other  defined  species. 
Found  by  Prof.  A.  Q.  Wetherby,  in  the  Keokuk  Group,  in 
Brown  county,  Kentucky,  and  now  in  the  collection  of  Wm.  F.  E. 
Gurley. 

AOABICOCBINUS    ARCULA,    n.   sp. 

Pkite  III,  Fig.  7,  hasnl  inew  of  a  large  specimen;    Fig.  5,  sum- 
mit view  of  a  small  specimen:   azygous  mew  of  the  same. 

Species  medium  size  and  preserving  all  the  characters  ascribed 
to  it,  in  numerous  specimens.  Calyx  deep,  subcorneal;  outline,  sab- 
pentagonal.  All  of  the  plates  of  the  calyx  are  flattened  or  con- 
cave, and  conform  to  the  outline  of  the  calyx,  none  of  them  are 
convex. 

Basals  small,  entirely  hidden  bv  the  column,  that  is,  they  form 
a  little  cup  which  is  filled  by  the  column,  while  the  first  primary 
radials  rest  upon  the  top  of  the  cup.  First  primary  radials  rather 
longer  than  wide,  a  small  part  abruptly  bent  into  the  colamnar 
concavity,  three  hexa^^onal,  two  heptagonal.  Second  primary 
radials  somewhat  irregular  in  outline,  quadrangular,  and  fully  as 
long  as  wide.  Third  primary  radials  larger  than  either  the  first 
or  second,  three  hexagonal,  two  pentagonal,  axillary,  and  support 
on  each  superior  sloping  side  two  secondary  radials,  which  ^ives 
to  this  species  ten  arms.  The  arms  are  composed  of  a  double 
series  of  short  plates,  from  the  commencement,  united  by  the 
usual  zigzag  suture. 

There  are  three  plates  in  each  regular  interradial  area.  The 
first  is  an  elongated  octagonal  plate  that  rests  between  the  supe- 
rior sloping  sides  of  the  first  primary  radials  and  separates  the 
second  and  third  primary  radials  and  is  followed  by  two  narrow 
elongated  plates  that  separate,  in  part,  the  third  primary  radials, 
and  both  secondary  radials  and  unite  with  two  plates  belonging  to 
the  vault.  There  are  seven  plates,  in  the  azygous  area.  The  first 
one  is  in  line  with  the  first  primary  radials,  but  somewhat  longer 
and  narrower.  It  is  followed  by  three  plates,  that  separate  the 
primary  and  first  secondary  plates,  and  are  of  nearly  the  same 
size.  The  third  racge  consists  of  three  plates,  the  middle  one  of 
which  is  the  widest,  that  separate  the  second  secondary  radials 
and  unite  with  the  plates  of  the  vault. 
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The  vault  is  subpyramidal  and  flatteiied  in  the  interradial  areas. 
There  is  a  large  tumid  plate,  at  the  apex  of  the  vaalt,  which  is 
surrounded  by  six  large  convex  plates  and  three  small  plates,  at 
the  top  of  the  azygous  area.  There  is  a  single  large  tumid  plate 
over  the  lower  part  of  each  ambulacral  area.  .  These  large  plates 
cover  the  ambulacral  canals,  where  they  unite,  in  each  radial 
series.  All  other  plates  in  the  vault  are  smaller  than  those  de- 
scribed, polygonal,  vary  much  in  size,  some  are  convex  but  they 
are  generally  flat.  The  azygous  area  is  covered  with  numerous 
small  plates,  is  longitudinally  convex  centrally  and  hns  an  azygous 
opening  in  the  superior  part  of  the  central  elevation. 

This  species  is  distinguished  from  all  others  heretofore  described 
by  the  number  and  form  of  the  regular  interradials,  by  the  num- 
ber and  form  of  the  azygous  plates  and  by  having  ten  arms. 
Other  differences  are  conspicuous  when  it  is  compared  with  other 
ten-armed  species. 

Found  by  Prof.  A.  G.  Wetherby,  in  the  Keokuk  Group,  in  Ten- 
nessee, and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

CYLICOCRINUS   (?)   INDIANEN8I8,   n.   sp. 

Plate  IVj   Fig.  20,  basal   view;  Fig.   21,   azygous  side;  Fig.  22, 

opposite  view. 

There  is  doubt  about  the  generic  reference  of  this  speciep,  but, 
notwithstanding  the  wide  variation  from  the  type  species,  in  the 
absence  of  a  knowledge  of  the  vault,  we  have  concluded  so  to  refer 
it,  rather  than  to  coin  a  new  generic  name.  The  calyx  is  broadly 
rounded  below  and  slightly  constricted  toward  the  top,  though 
somewhat  semi-elliptical,  in  outline.  Width  about  one  and  a  half 
times  the  height  Plates  convex  and  more  or  less  nodose.  Column 
small  and  round. 

Basals  three,  equal,  and  forming  an  hexagonal  disc  having  three 
re-entering  angles  and  having  a  width  from  three  to  four  times 
the  diameter  of  the  column.  Each  basAl  plate  bears  two  spioes 
that  are  directed  downward  around  the  column,  and,  upon  the 
apices  of  which,  the  calyx  will  stand.  The  first  primary  radials 
are  very  large,  a  little  wider  than  high,  three  hexagonal,  two  hep- 
tagonal.  Second  primary  radials  quadrangular  and  more  than 
twice  as  wide  as  high.  Third  primary  radials  about  the  same 
size  as  the  second,  pentagonal,  axillary  and  support  on  each  upper 
sloping  side  the  secondary  radials.  Our  specimen  preserves  only 
one  secondary  radial  in  each  series,  but,  as  it  does  not  show  an 
ambulacral  notch,  it  is  believed  there  are  two  and  that  the  second 
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one  bears  the  free  arms.  Evidently  there  were  only  ten  arms  in 
this  species. 

There  are  three  plates  in  each  regular  interradial  aiea,  one  large 
plate  followed  by  two  small  ones  that  are  bent  inward  and  evi- 
dently unite  with  the  plates  of  the  vault,  though  none  of  the 
vault  is  preserved  in  our  specimen.  The  first  plate  is  larger  than 
the  second  and  third  primary  radials  together,  but  only  about 
two-thirds  as  large  as  a  first  primary  radial.  The  first  azygous 
plate  is  in  line  with  the  first  primary  radials,  and  slightly  longer 
and  narrower.  It  is  followed  by  three  plates  in  the  second  range 
and  four  in  the  third  range,  beyond  which  our  specimen  is  not 
preserved. 

Found  in  the  Niagara  Group,  at  St  Paul,  Indiana,  and  now  iu 
the  collection  of  Wm.  F.  E.  Gurley. 

Family  PLATYCRINIDiE. 

rLATYCRINUS  VASCELLUM,   n.   sp. 

Plah  II,  Fig.  10,  basal  view;  Fir/.  17,  azygous    side    vieic;  Fig. 

18,  summit  view  of  the  same  specimen. 

Species  medium  size.  Calyx  broadly  rounded  below,  somewhat 
half  gl'./bular  in  form  and  about  twice  as  wide  as  high.  Surface 
covered  with  nodes.     Sutures  beveled.     Column  small. 

The  basals  form  a  peutagoual  disc,  having  a  width  equal  to 
about  three  times  the  diameter  of  the  column.  The  cicatrix  for 
the  attachment  of  the  column  slightly  concave.  The  small  basal 
bears  three  no<les  and  the  larger  basals  four  or  five  each,  as  they 
are,  in  part,  broken,  as  shown  in  figure  16,  it  is  not  clear  whether 
they  had  four  or  five.  The  calyx  \^ill  stand  on  the  points  of 
these  nodes.  First  radials  slightly  wider  than  high,,  expand  up- 
ward, moderately  convex  toward  the  articulating  scar,  three 
heptagonal,  two  hexagonal.  The  articulating  scar  for  the  second 
radial  is  a  little  more  than  one-third  of  the  width  of  the  plate, 
from  each  side  of  which  the  plate  slopes  to  the  suture.  Each 
plate  is  ornamented  with  nine  nodes  arranged  as  follows:  Two 
lines  of  three  nodes  each  radiate  from  uelow  the  middle  part  of 
the  second  radial  to  the  inferior  lateral  angles  of  the  plate,  one 
node  is  in  the  middle  of  the  lower  part  of  the  plate,  and  there  is 
one  near  each  of  the  superior  lateral  angles  of  the  plate.  The 
second  radial  is    very  thin,    triangular,  directed    horizontally,  axil- 
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lary  and  supports  upon  its  outer  sloping  sides  the  free  arma 
There  are,  therefore,  ten  arms  in  this  species.  The  arms  are 
small  and  the  first  plates  are  directed  horizontally. 

Interradials  large,  convex  and  each  one  bears  a  central  node. 
Vault  slightly  convex  and  covered  with  rather  large,  polygonal, 
convex  plates,  each  one  of  which  bears  a  central  node.  The 
azygous  orifice  is  submarginal,  surrounded  by  seven  plates,  the 
larger  one  of  which  stands  nearly  upright  on  the  edge  of  the 
azygous  interradial. 

This  species  is  distinguished  by  the  surface  ornamentation,  large, 
convex,  nodose  iuter-radials,  aud  position  and  character  of  the 
azygous  orifice,  and  small,  horizontally  directed  second  radials,  and 
ten  arms. 

Found  by  Prof.  A.  G.  Wetherby,  in  the  Keokuk  Group,  in 
Tennessee,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

MACBOSTYLOCRINUS   INDIANENSIS,   U.   Sp. 

Plate  III,,  Fig.  23,  side  view. 

Calyx  semi-elliptical  in  outline.  Sutures  beveled.  Surface  sculp- 
tured in  longitudinal  and  transverse  lines,  depending  on  the  shape 
of  the  plate,  but  not  radiately  sculptured  from  a  central  point  on 
any  of  the  plates. 

Basals  three,  one  about  half  the  size  of  either  of  the  others, 
and  together  forming  a  little  cup,  that  hearts  a  very  small  cicatrix 
at  the  base  for  the  attachment  of  a  very  small  column.  First 
radials  large,  about  as  wide  as  high,  three  heptagonal  and  two 
hexagonal  Second  radials  very  small,  short,  quadrangular,  about 
three  times  as  wide  as  high.  Second  and  third  radials  together 
about  half  as  large  as  the  first  Third  radials  about  the  same 
size  as  the  second,  pentagonal,  axillary,  and  bearing  upon  each 
upper  sloping  side  a  single  secondary  radial.  We  have  three 
specimens  belonging  to  this  species  and  none  of  them  have  more 
than  a  single  secondary  radial  and  that  appears  to  have  supported 
an  arm,  though  no  part  of  an  arm  is  preserved  on  either  of  the 
specimens,  neither  is  any  part  of  the  vault.  The  species  evidently 
possessed  only  ten  arms. 

The  first  inter-radial  is  a  narrow,  elongated  plate,  resting  be- 
tween the  lateral  sides  of    the  first  radials  and    extending  as  high 

—5 
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as  the  third  radial  It  is  presumed  that  it  was  followed  by  two 
small  platesy  but  they  are  not  preserved  in  either  of  our  specimena 

This  species  is  so  different  from  all  the  spedes  heretofore 
described  that  even  a  frafi^mentof  it  can  be  distinguished,  and  no 
comparison,  therefore,  with  either  of  them  is  necessary. 

Found  in  the  Niagara  Group,  at  St.  Paul,  Indiana,  and  now  in 
the  collection  of  Wm.  F.  E.  Gurley. 

Family  BHODOCBINID^ 

AROHiEOOBINnS  KNOXENSIS,  U.  Sp. 

Plate  Illf    Fig.    10,  basal  view;  Fig.  11^  azygaus  view;  Fig.  12, 
summit  view^  the  matrix  covers  the  sutures  of  some  of  the  plcUes. 

Species  rather  large.  Calyx  bowl-shaped,  subpentagonal  in  out- 
line, about  one-half  wider  than  high.  Radial  ridges  not  defiined. 
Plates  highly  convex  and  each  one  bearing  a  central  node  and 
some  of  the  largest  plates  bearing  two  or  three  nodes.  Sutures 
beveled.  Surface  granular.  Columnar  cavity  rather  small  and 
subpentagonal  in  outline. 

Basals  small  and  hidden  by  the  column.  They  form  a  small 
cup  which  is  filled  with  the  end  of  the  column,  and  on  the  top  of 
which  the  subradials  rest  Subradials  large,  longer  than  wide, 
abruptly  bent  into  the  columnar  cavity  and  upward  between  the 
under  sloping  sides  of  the  first  radials.  The  azygous  subradial  is 
octagonal,  the  others  heptagonal,  by  reason  of  three  plates  in  the 
azygous  area  touching  the  subradial,  while  only  two  touch  it  in 
the  other  areas.  The  summit  is  not  truncated  in  the  regular 
areas  and  only  miuutely  in  the  azygous  area.  The  first  primary 
radials  are  smaller  than  the  subradials,  about  as  high  as  wide; 
each  one  is  heptagonal.  The  inferior  angle  is  sunk  in  a  pit 
formed  by  it  and  the  adjacent  lateral  angles  of  the  subradials. 
Second  primary  radials  more  than  half  as  large  as  the  first,  three 
heptagonal  and  two  hexagonal,  each  one  wider  than  long.  Third 
primary  radials  very  small,  of  unequal  size,  generally  about  one- 
third  as  large  as  the  second  primary  radials,  one  hexagonal,  the 
others  pentagonal,  axillary,  and  support  on  each  upper  sloping 
side  two  small  secondary  radials.  There  are,  therefore,  ten  arms 
in  this  species  and  ten  ambulacral  openings  to  the  vault  There 
are  no  intersecondary  radials. 


35 

In  each  regular  interradial  area  there  is  a  large  central  plate, 
which  is  surrounded  in  some  areas  by  seven  plates,  and,  in  other 
areas,  by  eight  plates,  and  above  these  there  are  three  or  four 
plates  that  may  be  said  to  belong  to  the  calyx,  but  they  graduate 
into  the  plates  of  the  vault  without  any  distinct  line  of  separation. 
In  fact,  the  area  is  continuous  with  the  vault  The  azygous  in- 
terradius  differs  from  the  other  areas  only  in  being  a  little  wider 
and  containing  a  few  more  plates.  The  central  plate  is  some- 
what larger  than  in  the  other  areas  and  slightly  truncates  the 
subradial,  and  is  surrounded  with  eight  other  small  plates.  On 
each  superior  lateral  side  of  the  ring  thus  formed  by  the  ei^ht 
plates,  there  are  four  plates,  and  above  these  there  or  three  or 
four  plates  tbat  may  be  said  to  belong  to  the  calyx,  but  they 
graduate  into  the  plates  of  the  vault  without  any  line  of  sep- 
aration. 

The  vault  is  moderately  convex  over  the  ambulacral  canals  and 
slightly  depressed  in  the  interradial  areas.  It  is  covered  with 
rather  laige  polygonal  plates,  each  of  which  bears  a  central  node. 
Part  of  the  matrix  is  on  the  summit  of  our  specimen  so  as  to 
present  the  delineation  of  all  the  plates,  as  may  be  seen  in  the 
illustrations.    There  is  a  small  subcentral  proboscis. 

This  species  is  distinguished  by  its  interradial  areas  alone  from 
all  other  described  species.  Indeed,  it  is  quite  peculiar  in  many 
respects,  and  no  comparison  is  necessary  with  any  that  has  been 
described. 

Found  by  Proi  A.  G.  Wetherby,  in  the  Trenton  Group,  in  Knox 
county,  Tennessee,  and  now  in  the  collection  of  Wm.  F.  E.  Gur- 
ley. 

OILBERTSOORINUS   GREENEI,  U.   Sp. 

Plate  III,  Fig.  13,  basal  view;  Fig,  14,  side  view;  Fig,  15,  sum^ 

mil  of  the  same  specimen,  part  of  the  vault  is  broken 

away  and  two  pieces  are  chipped  from  the  base. 

Calyx  broadly  truncated  at  the  base  and  summit,  subpentagonal 
in  transverse  section,  constricted  below  the  arms,  height  and  width 
subequal.  Badial  ridges  rounded.  Spines  on  the  first  radials 
directed  downward  at  an  angle  of  forty-five  degrees,  and  base  de- 
pressed so  the  calyx  will  rest  on  the  points  of  these  spines.  The 
first  interradials  are  also  spine-bearing  and  all  other  plates  slightly 
convex.    Column  round  and  pierced  by  a  cinque  foil  canal. 
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Basal  plates  depressed,  aDchylosed  and  form  a  pentagonal  disc 
about  two  and  a  half  times  as  wide  as  the  diameter  of  the  column. 
Sabradials  a  little  the  largest  plates  in  the  calyx,  hexagonal,  with- 
out reference  to  any  division  of  the  basal  disc,  length  and  width 
nearly  the  same,  almost  wholly  within  the  basal  concavity,  not 
visible  in  a  side  view.  First  radials  slightly  smaller  than  the  sub- 
radials,  heptagonal,  a  little  wider  than  long,  rest  on  the  outer  rim 
of  the  truncated  base  of  the  calyx,  and  each  one  bears  a  short 
central  spine,  which,  by  reason  of  the  position  of  the  plate,  is 
directed  downward  at  an  angle  of  about  forty-five  degrees.  Second 
primary  radial  smaller  than  the  first,  longer  than  wide,  hexagonal, 
inferior  lateral  sides  the  longest,  most  convex  in  the  central  part. 
Third  primary  radials  very  little  smaller  than  the  second  and  a 
little  less  convex,  length  and  width  subequal,  part  of  them  hep- 
tagonal, others  hexagonal,  and  support  on  each  superior  sloping 
side  two  secondary  radials,  and  in  one  ray  shown  in  oar  specimen 
there  are  three  secondary  radials.  The  secondary  radials  are  sub- 
equal  in  size  and  somewhat  smaller  than  the  third  primary  radials. 
The  last  secondary  radials  bear  the  cicatrix  for  the  support  of  the 
arms,  at  the  top  of  which  there  is  an  ambulacral  orifice.  There 
are,  therefore,  ten  arms  and  ten  ambulacral  openings  to  the  vault 
in  this  species. 

There  are  three  intersecondary  plates  in  each  area,  one  fol- 
lowed by  two,  which  unite  with  the  plates  of  the  vault,  without 
any  distinct  line  of  separation.  These  two  plates,  at  their  inferior 
ends,  separate  the  superior .  ends  of  the  second  secondary  radials, 
and  their  superior  ends  separate  the  ambulacral  orifices,  and 
interlock  with  the  plates  of  the  vault. 

There  are  only  two  regular  interradial  areas  completely  pre- 
served in  our  specimen  and  each  of  these  contains  thirteen  plates. 
The  first  plate  is  a  little  smaller  than  a  first  primary  rarlial,  hexig- 
onal,  rather  wider  than  long,  broadly  truncates  a  subradial,  bears 
a  short  central  spine,  and  is  followed  by  three  plates  in  the  sec- 
ond range.  There  are  also  three  plates  in  the  third  range  and 
above  these  there  are  three  ranges  of  two  plates  each,  the  last 
two  of  which  are  surmounted  with  two  plates  belonging  to  the 
under  side  of  the  so-called  pseudo-bracbial  appendages. 

The  vault  is  nearly  flat,  gently  convex  over  the  ambulacral 
areas  and  slightly  depressed,  in  the  interradial  areas,  until  the 
depression  is  cut  short  by  the  so-called  pseudo-ambulacral  append- 


37 

ages.  The  vault  is  covered  with  small  polygonal  plates.  The 
azygons  opening  is  not  preserved  in  our  specimen.  The  words 
"pseado-ambulacral  appendages*'  are  qnite  erroneous,  when  applied 
to  this  species  or  to  the  genus  to  which  it  properly  belongs.  If 
we  now  turn  our  attention  to  the  vault,  which  is  well  shown  in 
the  illustration,  we  see  the  ambulacral  areas,  the  ambulacral 
openings,  and  the  plates  in  the  intersecondary  areas  connecting 
with  the  vault,  as  the  same  parts  may  be  seen  in  other  genera. 
The  depressions  in  the  interradial  areas  are  the  same.  In  other 
genera  we  have  two  orifices  and  sometimes  four,  six,  or  eight 
penetrating  the  vault  between  the  arms,  which  have  been  sup- 
posed by  some  to  be  ovarian  apertures,  and  this  view  is  supported 
by  the  established  fact  from  numerous  observations,  that  they  are 
excurrent  orifices.  They  are  the  same  in  the  species  under  con- 
sideration, the  difference  being,  that  ia  this  species,  small  plates 
covering  these  "ovarian  apertures"  are  continued  so  as  to  cut  off 
the  interradial  depressions,  and  present  the  ends  of  the  canals 
upon  the  outer  edge  or  beyond  the  outer  edge  of  the  plates  of  the 
calyx,  while  in  other  genera  and  species  the  "ovarian  apertures" 
are  confined  to  the  plates  of  the  vault,  and  open  gutters  lead 
from  them  across  the  plates  to  the  outer  margin  of  the  plates  of 
the  calyx.  The  structure  of  these  orifices  we  have  fully  defined 
in  various  species  of  Dolaiocrinns  and  BaiocrinuSy  and  very 
clearly  they  are  not  "pseudo- ambulacral  appendages"  in  those  gen- 
era, and  for  the  same  reason,  we  think,  they  are  not  in  the  spe- 
cies before  us. 

This  spdcies  is  congeneric  with  the  species  first  described  by 
Hall  as  Trematocriniis  spinigerus  and  subsequently  referred  by 
him  to  Oilbertsocrinus,  and  later  referred  to  Gilberisocrinua  by 
Whitfield.  It  is  not  a  OoniasieroidocrinuSy  and  if  belonging  to 
any  defined  genus,  it  is  to  Oilbertsocrinus.  We  have  no  speci- 
mens belonging  to  the  type  of  Oilbertsocrinus  for  comparison, 
and  the  definitions  and  illustrations  by  English  authors  are  very 
obscure  and  unsatisfactory.  It  is  very  plain,  however,  that  OiU 
berisocrinus  and  Ooniasteroidocrinus  are  distinct  genera,  and 
that  our  species  is  nearer  Oilbertsocrinus  than  Ooniasteroidocru 
nus.  It  is  quite  probable  iheX  Oilbertsocrinus  is  confined  to  the 
subcarboniferous  rocks  of  Europe,  and  is  net  an  American  genus, 
and  that  Oilbertsocrinus  spinigerus  and  the  two  species  described 
in  this  Bulletin  belong  to  an  undefined  Devonian  genus.     We  are 
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not  wiUiDg,  however,  to  propose  a  new  generic  name  until  aome 
author  shall  properly  define  CHIbertsoorinua  or  until  we  may  have 
an  opportunity  to  examine  a  specimen  belonging  to  the  type 
species  in  order  to  be  assurfd  that  'two  genera  are,  in  tBctg  in- 
cluded under  one  name.  We  use  the  name  Oilbertsoorinua^  there- 
fore, provisionally. 

This  species,  when  compared  with  O.  spinigenu^  diffors*  in  hav- 
ing two  plates  in  the  second  interseoondary  range  instead  of  one, 
in  having  two  plates  in  each  of  the  three  superior  ranges  in  the 
regular  interradial  areas  instead  of  only  one  in  part  of  them,  in 
the  form  of  the  third  primary  radials,  in  having  a  spine  on  the 
first  interradial  plate,  and  in  other  peculiarities  that  distinguish 
species. 

Found  in  the  Hamilton  Group  near  Charleston,  Indiana,  and 
now  in  the  collection  of  Win.  F.  E.  Gurley.  The  specific  name  is 
in  honor  of  its  discoverer.  Prof.  G.  K.  Greene,  the  well  known 
collector  at  New  Albany,  Indiana. 

GILBEBTSOCBINUS    INDIANENSIS,  XL  Sp. 

Plate  III,  Fig.  16,  bcLsal  view  of  a  specimen  presetmng  some  com- 

plete  spines;  Fig.  17,  basal  view  of  another  specimen;  Figs.  18 

arid  19,  lateral  views  of  same;  Fig.  20,  l>asal  view  of  a 

small  specimen  probably  belonging  to  the  same 

species;  Fig.  21,  summit  view  of  sdme; 

Fig.  22,  lateral  view  of  the  same 

specimen    with    inter^ 

radial  plates  an- 

chylosed. 

Calyx  truncated  at  the  base  and  summit,  subpentagonal,  in 
transverse  section,  broadly  constricted  below  the  arms,  height  and 
width  subequal.  Radial  ridges  angular.  Very  long  spines  on  the 
first  and  second  radials  and  also  on  the  first  interradials.  Basal 
cavity  broad  and  deep.  Column  round  and  pierced  by  a  cinque- 
foil  canal.  When  compared  with  Gilhertsocrinus  greenei,  in  the 
above  particulars,  it  will  be  found  to  have  more  angular  radial 
ridges,  longer  spines,  deeper  basal  concavity,  and  spines  on  the 
second  radials  that  do  not  exist  in  that  species.  In  the  latter  re- 
spect it  agrees  with  Qilhertsocrinus  spinigerus,  but  not  in  the  other 
respects. 
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Basal  plates  very  mnch  depressed,  anchylosed,  and  form  a  pen- 
tagonal disc,  less  than  twice  as  wide  as  the  diameter  of  the  col- 
umn. Sabradials,  the  largest  plates  in  the  calyx,  hexagonal,  longer 
than  wide,  almost  wholly  within  the  basal  coacavity,  and  not  vis- 
ible  in  a  side  view.  First  radials  rather  smaller  than  the  subradials, 
heptagonal,  about  as  wide  as  long,  rest  on  the  outer  rim  of  the 
truncated  base  of  the  calyx,  and  each  one  bears  a  long,  slender, 
central  spine,  which,  by  reason  of  the  position  of  the  plate,  is 
directed  downward,  at  an  angle  of  from  thirty  to  forty  five  degrees, 
and  on  the  points  of  which  the  calyx  may  be  made  to  stand. 
Second  primary  radials  smaller  than  the  first,  longer  than  wide, 
hexagonal,  inferior  lateral  the  longest  and  each  one  bears  a  long 
central  spine  directed*  horizontally.  Third  primary  radials  less 
than  half  the  size  of  the  second,  and  longer  than  wide.  This  is  as 
far  as  the  plates  are  preserved  in  the  two  larger  specimens,  which 
we  have  illustrated,  and  that  far  they  seem  to  agree  with  the 
smaller  specimen.  The  interradial  areas  to  this  height  appear  to 
agree  substantially  with  Q.  greeiiei.  Two  of  the  interradial  areas 
are  like  the  one  represented  in  Figure  18  and  three  of  them  are 
like  the  one  represented  in  Figure  19.  From  this  point  to  the 
summit  we  will  look  at  the  small  specimen  and  note  how  it  differs 
from  O,  greenei.  The  plates  in  the  intersecondary  aod  interradial 
areas  are  anchylosed,  but  the  intersecondary  areas  are  proportion, 
ally  longer  and  the  interradial  areas  shorter,  and  hence,  it  would 
appear,  that  there  are  more  plates  in  the  intersecondary  areas  in 
this  species  than  in  G,  greenei,  bat  this  is  estimating  on  space, 
and  if  we  could  see  the  plates,  their  size  might  govern  instead  of 
space. 

The  vault,  however,  is  quite  different  in  this  species  from  what 
it  is  in  G.  greenei.  The  vault  is  covered,  in  this  species,  by 
minute,  almost  granular  convex  plates,  which  gives  it  quite  a  dif- 
ferent aspect.  Although  the  specimen  is  much  smaller,  the  plates 
are  at  least  fifty  per  cent,  more  numerous,  in  this  species  than  in 
that  The  inten'adial  areas  are  much  more,  depressed  and  the 
ovarian  canals  (if  it  be  proper  to  call  them  by  that  name)  project 
much  farther  beyond  the  margin  of  the  calyx,  in  this  species  than 
they  do  in  O,  greenei^  and  they  are  proportionally  larger,  and 
occupy  more  space  between  the  ambulacral  openings.  The  vault 
of  our    specimen    preserves  part    of    the  azygous  apertures  which 
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is  located  on  an  oyate  elevation.  The  vanit  oi  this  species  is  alto- 
gether different  from  that  iu  Gilberisocrinus  sptnigetiis  so  that  no 
comparison  with  it  is  necessary. 

Foond  io  the  Hamilton  group,  at  Charleston,  Indiana,  and  now 
in  the  collection  of  Wm.  F.  R  Gnrley. 

Family  TAXOCRINID^ 

ONTCHOCBINUS  PULASKIENSIS,   n.  sp. 

Plate  IV,  Fig.  i,  view  opposite  the   azygous  aide^  with  four  and 

one-third  inches  of  the  column;  Fig.  2,  azygous  side  of  the 

same  specimen  without  the  column,  the  specimen 

is   compressed    aniero-posteriorly    which 

makes  the  head  appear  too  wide. 

Species  large  and  robust  Calyx  very  low,  saucer-shaped.  Plates 
finely  granular.  Sutures  distinct  Column  very  large  and  within 
sixth-tenths  of  an  inch  of  the  calyx,  tapering  and  composed  of  very 
thin  plates,  but  below  that  composed  of  thick  plates,  some  thicker 
than  others  and  projecting  beyond  them,  but  not  regularly  alter- 
nating at  all  times,  though  becoming  more  regular  in  this  respect 
an  inch  or  two  below  the  calyx.  It  is  somewhat  elliptical  and 
pierced  by  a  long-rayed  stellate  canal. 

Basals  covered  by  the  column.  Subradials  very  short  and  supe- 
rior angles  obtuse.  Primary  radials  four  in  each  ray  and  diffeiing 
but  little  in  size,  the  first  and  fourth  are  the  longer  and  subeqoal. 
Each  one  is  wider  than  high  and  the  third  one  is  nearly  twice  as 
wide  as  high.  The  sutures  are  transverse.  The  fourth  plate  in 
each  ray  is  axillary  and  supports  the  second  series  of  radials,  the 
plates  of  which  are  very  long,  quite  as  long  as  those  in  the  first 
series,  excepting  the  first  and  fourth.  In  one  of  the  rays  of  our 
specimen,  seven  of  the  plates  are  preserved  as  shown  in  figure  1, 
and  a  small  armlet  is  thrown  off  from  the  fifth  plate. 

One  interradial  is  preserved  in  three  of  the  area?,  and  there 
may  not  have  been  any  more,  except  in  the  azygous  area,  where 
there  were  evidently  several  small  plates,  in  addition  to  the  one 
preserved. 

There  is  no  described  species  for  ^  hich  this  one  might  be  mis- 
taken and  hence  there  is  no  necessity  for  drawing  comparisons. 

Found  by  Prof.  A.  G.  Wetherby  in  the  Kaskaskia  Group,  in 
Pulaski  county,  Kentucky,  and  now  in  the  collection  of  Wm.  F. 
E.  Gurley. 


41 

TAXOCRINUS   WETHERBYI,   n.    Sp. 

Plate  IV,  Fig.  3,   basal   view^  azyqous    side   down;   Fig,  4,  view 

opposite  the  azyqous  side;  Fig.  5,  summit  view  of 

same  specimen^  having  the  ends  of  the 

arms  obscured  by  the  matrix. 

This  species  is  founded  upon  two  specimens  presenting  the  same 
general  characters,  shown  by  the  illustrations,  and  while  the  first 
impression  may  be,  that  they  are  compressed  longitudinally,  yet  a 
close  examination  does  not  reveal  any  displaced  plates,  and  the 
mgular  infolding  of  the  arms  leads  to  the  conclusion,  that  they 
are  very  little,  if  any,  out  of  their  normal  condition.  That  being 
true,  the  calyx  is  very  short  and  broadly  expanded.  The  radial 
ridges  are  rounded  and  the  interradial  areas  flattened  or  depress- 
ed, giving  a  pentagonal  outline  to  the  calyx  as  seen  from  below, 
but  a  rounded  outline  when  the  infolded  arms  are  seen  from  above. 
The  surface  of  the  plates  is  finely  granular  and  the  sutures  are 
distinct 

Basals  covered  by  the  column.  Subradials  very  short  and  su- 
perior angles  obtuse.  Primary  radials  four,  in  each  ray,  broadly 
rounded  and  differing  very  little  in  size.  The  sutures  are  trans- 
verse without  any  overlapping.  The  fourth  plate  in  each  ray  is 
axillary  and  supports  upon  each  superior  sloping  side  two  second- 
ary radials.  The  secondary  radials  are  only  a  little  smaller  than 
the  primary.  The  second  secondary  radials  are  axillary  and  the 
proximal  sides,  in  each  radial  series,  support  two  tertiary  radials, 
the  last  of  which  are  axillary  and  support  a  quaternary  series  of 
plates  above  which  rays  again  divide,  the  distal  sides  support  four 
tertiary  radials  the  last  of  which  are  axillary  and  above  which  the 
radial  rays  again  divide.  The  above  method  of  division  is  with- 
out variation,  in  the  specimen,  illustrated,  except  in  one  instance, 
where  a  third  tertiary  radial  is  axillary  instead  of  the  second 
plate.  In  the  other  specimen  there  are  more  bifurcations  on  the 
third  tertiary  radial  in  the  distal  series  than  there  are  on  the 
fourth.  If  there  are  any  more  divisions  than  those  mentioned, 
they  are  covered  by  the  matrix.  By  the  divisions  above  men- 
tioned there  are  fourteen  arms  to  each  ray  or  seventy  arms  in  the 
species,  and  the  differences  in  the  rays  commence  in  the  tertiary 
radials,  above  which,  radial  differences  are  not  of  specific  impor- 
tance. 

—6 


42 

The  plates,  in  the  regular  interradial  areas,  are  of  almost  ani- 
form  size.  In  the  best  preserved  areas  there  is  one  plate  in  the 
first  range,  two  in  the  second,  three  in  the  third  and  lonr  in  the 
fourth,  but  in  one  of  the  areas  there  are  only  three  plates,  in  the 
fourth  range.  The  fourth  range  curves  in  toward  the  vault  and 
it  would  seem,  therefore,  to  be  the  last  range  properly  belonging 
to  the  calyx.  There  is  one  plate  in  each  intersecondary  radial 
area,  which  will  necessarily  give  the  vanity  a  pentagonal  outline, 
notwithstanding  its  rounded  appearance  when  we  look  at  the  in- 
folded arms.  The  only  plates  preserved  in  the  azygous  area  be- 
long to  the  small  column  of  hexagonal  plates  on  one  side  of  the 
area.  An  examination  of  the  primary  radial  plates  and  appear- 
ance of  the  specimens  lead  to  the  conclusion  that  this  area  is  de- 
pressed and  quite  different  from  the  other  areas  in  all  reepeots. 

This  species  is  so  different  from  all  others  that  no  oomparison 
with  any  of  them  is  necessary  to  distinguish  it,  beside  it  is  the 
first  time  a  species  belonging  to  this  genus  has  been  described 
from  rooks  of  the  age  of  the  Easkaskia  Group. 

Found  by  Prof.  A.  G.  Wetherby,  in  whose  honor  we  have 
named  the  species,  in  the  Easkaskia  Group,  in  Pulaski  county, 
Eentucky,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

EMPEBOCBINUS,    n.  gen. 

[Ety.  emperoSt  deformed;  krinon,  Wly.] 

This  genus  is  proposed  to  receive  species  that  have  three 
basals,  five  subradials  and  regular  interradials,  but  do  not  belong 
to  any  of  the  described  genera  in  the  family  Taxocrinidce.  Basala 
three,  of  unequal  size.  Subradials  five,  three  heptagonal,  two 
hexagonal.  Primary  radials  two  in  each  ray.  Begular  interra- 
dials one  or  more  in  each  area.  Azygous  plates  two  or  more. 
The  radial  system  is  altogether  different  from  that  belonging  to 
any  other  genus,  in  the  family  Taxocriuidie,  but  the  whole  struct- 
ure is  fundamentally  different,  in  all  other  respects,  from  all 
other  families  of  crinoids  and  hence  the  genus  is  placed  here,  at 
least,  provisionally.    Type  Emperocrinus  indianensis. 
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EMPEBOCBINUS   INDIANEN8IS,   D.   Sp. 

Plate  IV,  Fig.  16,  basal  view;  Fig.  17,  azygous  side  view  of  the  same 
specimen,  the  plates  on  the  vault  are  covered  with  thd  matrix. 

Calyx  very  low,  saucer-shaped,  trancated  at  the  base  or  flat- 
tened over  the  basal  and  subradial  area,  snbpentagonal  in  outline. 
Plates  smooth  or  granular.  Column  round.  Columnar  canal 
cinque  foil. 

Basals  consist  of  two  plates  of  equal  size  and  one  much 
smaller;  together  they  form  a  flat  pentagonal  disc,  which  is  al- 
most covered  by  the  end  of  the  column.  Subradials  are  of  about 
equal  size,  nearly  as  loDg  as  wide,  three  heptagonal,  two  hexag- 
onal. First  primary  radials  larger  than  the  subradials,  pentag- 
onal, having  two  inferior  sloping  sides  that  rest  between  the 
sloping  sides  of  the  sul^radials,  abutting  laterally  upon  the  inter- 
radials  and  being  truncated  entirely  across  the  superior  end. 
Second  primary  radials  of  almost  exactly  the  same  size  as  the 
first,  but  a  little  wider  and  turn  the  sloping  sides  in  the  opposite 
direction,  pentagonal,  axillary,  and  support  on  the  superior  slop- 
ing sides  two  secondary  radials.  This  gives  to  the  species  ten 
arms  and  ten  ambulacral  openings  to  the  vault.  The  arms  are  di- 
rected almost  horizontally,  but  no  part  of  them  is  preserved  in 
our  specimen. 

There  are  three  regular  interradials  in  each  area.  The  first  one 
truncates  a  subradial  and  separates  the  first  and  second  primary 
radials.  It  is  followed  by  two  plates  that  separate  the  first  sec- 
ondary radials  and  curve  over  and  unite  with  the  plates  of  the 
vault.  The  azygous  area  is  wider  than  the  regular  areas  and  con- 
tains four  plates.  The  first  one  is  larger  than  a  first  regular  in- 
terradial,  truncates  a  subradial  and  separates  the  first  and  second 
primary  radials.  It  is  followed  by  three  plates  in  the  second 
range  that  unite  with  the  plates  of  the  vault. 

The  vault  in  our  specimen  is  covered  with  the  lime  stone 
matrix,  so  that  the  plates  cannot  be  distinguished. 

Found  in  the  Niagara  Group  at  St.  Paul,  Indiana,  and  now  in 
Ihe  collection  of  Wm.  F.  E.  Gurley. 
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Family  PTEROTOCRINID^. 

PTEROTOCRINUS   WETHERBYI,   n.    Bp. 

Plate  TV,  Fig.  6,   azygous^  side    of  an    almost  perfect  specimen 
except    the    interbrachial  plates  are  broken  off;    Fig.  7, 
basal  view  of  another  specimen,  azygoiis  side  down, 
and  having  the  interbrachials  broken:  Fig.  8, 
summit  view  of  the  same  showing  the  small 
plates  at  the  apex  of  the  vault;  Fig. 
9,  view  of  another  specimen  tcith 
the  arms  broken  off  so  as  to 
show  the  furrowed  vault 
and  sides  of  interbra- 
chials that  are  some- 
what  broken. 

Species  medium  size.  Calyx  low,  saucer-shaped,  between  two 
and  three  times  as  wide  as  high,  broadly  constricted  in  the  re- 
gion of  the  primary  radials.  Surface  finely  granular.  Column 
small,  round,  deeply  inserted  and  having  a  very  minute  central 
canal. 

Basals  two,  each  pentagonal,  by  reason  of  being  slightly  trun- 
cated, at  one  angle,  by  the  azygous  plate,  and  together,  forming  a 
low,  subpentagonal  cup,  notched  at  one  angle,  by  the  azygous 
plate,  and  having  a  deep  central  depression  for  the  insertion  of 
the  column,  which  has  a  diameter  equal  to  about  one-fourth  the 
width  of  the  basal  pentagon.  The  columnar  cavity  is  funnel- 
shaped  and  has  a  rather  sharp  or  angular  rim.  First  primary 
radials  of  unequal  size  and  by  reason  of  the  truncation  of  two  of 
them  by  the  azygous  plate  very  unlike  in  outline.  They  are  from 
three  to  four  times  as  wide  as  long,  three  heptagonal  and  two 
hexagonal.  Second  primary  radials  small  triangular  plates  resting 
on  the  middle  part  of  the  straight  upper  face  of  the  first  radials 
and  each  occupying  from  one-fourth  to  one-fifth  of  the  width  of 
the  superior  face  of  a  first  radial  and  supporting  on  each  sloping 
lateral  side  part  of  a  first  secondary  radial.  There  is  only  a  sin- 
gle secondary  radial  in  each  series  and  it  is  more  than  twice  as 
wide  as  high,  irregularly  penta.i^onal,  and  rests  its  part  upon  the 
first  primary  radial  but  rarely  if  ever  extends  to  the  superior  lat- 
eral angle  of  it,  and  bears  upon  the  superior  side  a  tertiary  series 
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and  upon  the  superior  lateral  side  part  of  another  tertiary 
series  of  plates.  Prof.  Meek  called  the  tertiary  radials  in  this  genus 
brachials,  bilt  we  prefer  to  call  them  the  tertiary  radials,  because 
they  rest,  in  part,  upon  the  first  primary  radials  as  well  as  upon 
the  secondary  radials  and  constitute  part  of  the  calyx.  In  some 
rays  there  are  three  tertiary  radials  entering  into  and  forming  part 
of  the  calyx  and  in  other  rays  there  are  four,  and  these  are  fol- 
lowed by  the  free  arms.  In  the  series  resting  in  part  on  the  first 
primary  radials  there  are  usually  four  tertiary  radials,  and  in  the 
series  resting  upon  the  secondary  radials  there  are  three  tertiary 
radials.  The  first  four  or  five  plates  of  the  free  arms  are  very 
short  and  transverse  and  above  these  the  arms  are  composed  of  a 
double  series  of  interlocking  plates.  Each  plate  bears  a  small 
pinnule.  The  arms  gradually  taper  and  are  depressed,  convex  or 
somewhat  flattened  externally.  There  are  twenty  arms,  four  be- 
tween interradials,  and  they  infold  at  the  top  leaving  the  apex  of 
the  vault  uncovered  and  the  interradials  extended  above  them. 

The  azygous  plate  is  quadrangular,  the  shorter  and  lower  lateral 
sides  rest  in  a  notch  at  the  angle  of  the  pentagon  formed  by  the 
basal  plates,  while  the  longer  convex  sides  truncate  the  inferior 
lateral  angles  of  the  two  first  primary  radials.  The  interradials, 
or  interbrachials,  as  they  are  usually  called,  consist  of  five  plates 
which  divide  the  arms  into  clusters  of  four  each.  They  are  leaf- 
like expansions,  each  of  which  rests  in  a  broad,  deep,  angular  fur- 
row in  the  vault,  and  projects  half  its  width  beyond  and  above 
the  arms,  where  it  is  thin  and  knife-like.  The  thicker  part  of 
each  plate  is  within  the  outer  margin  of  the  infolded  arms,  and 
the  shape  of  the  furrow  into  which  the  interradial  is  inserted  may 
be  seen  in  figure  9,  though  a  small  piece  of  the  interradial  is 
remaining  in  the  lower  part  of  the  furrow. 

The  vault  is  pyramidal  and  fluted  or  furrowed  and  covered  with 
large  plates.  In  the  lower  part  of  the  vault  the  plates  are  sharply 
angular  in  the  middle  part  and  separated  by  a  suture  in  the  bot- 
tom of  the  furrows,  but  higher  up  there  are  two  angular  ridges 
on  a  plate,  separated  by  a  flattened  space,  at  the  bottom  of  the 
furrow,  without  a  suture.  This  arrangement  breaks  the  continua- 
tion of  the  sutures  and  of  course  strengthens  the  vault  The  apex 
of  the  vault  is  small  and  covered  with  quite  small  plates.  A 
^latyceraa  or  other  Gastropod  could  not  attach  to  this  summit  on 
account  of  the  projecting  knife-like  edges  of  the  interradials. 
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This  species  is  so  different  from  all  others  that  no  comparison 
with  any  of  them  is  necessary  to  distinguish  it. 

Found  by  Prof.  A.  G.  Wetherby,  in  whose  honor  we,  have  pro- 
posed the  specific  name,  in  the  Easkaskia  Groupi  in  Pulaski 
county,  Kentucky,  and  now  in  the  collection  of  Wm.  F.  E.  Gar- 
ley. 

Family  POTERIOCRINIDiE. 

POTEBIOCBINUS    VAGULU8,   n.   sp. 

Plate  4,  Fig,  10,  azygous  side  on  the  lefl;  Fig,  11,  opposite  view 

of  same  specimen. 

Species  medium  size,  robust,  arms  coarse,  calyx  obconoidal, 
truncated  below,  about  as  long  as  wide;  sutures  distinct;  surface 
granular.  Column  large,  iaperipg  from  the  calyx,  and  composed 
of  moderately  thick  plates.     Columnar  canal  small. 

Basals  rather  large,  longer  than  wide  and    forming   an   obpyra- 
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midal  cup.  Superior  angles  obtuse.  Subradials  rather  longer 
than  wide,  four  hexagonal,  one  heptagonal.  First  radials  wider 
than  long  and  truncated  the  entire  width  above.  Second  radials 
shorter  than  the  first  and  truncated  the  entire  width  above,  at 
which  point  the  five  arms  seem  to  have  become  free  without  the 
usual  gaping  sutures  or  other  special  provisions  for  a  free  move- 
ment. Above  the  second  radials  the  arms  continue  without  any 
apparent  decrease  in  diameter  to  the  first  and  probably  the  only 
bifurcation.  This  takes  place  on  the  eighth  plate  in  the  arm  on 
the  left  of  the  azygous  area,  on  the  sixth  plate  in  one  of  the  lateral 
arms  and  in  the  arm  opposite  the  azygous  area  the  eighth  plate  is 
cuneiform,  not  axillary,  and  beyond  this  it  is  not  preserved  in  our 
specimen.  The  other  two  arms  are  not  preserved  in  our  specimen 
as  high  as  the  place  of  bifurcation.  Probably,  the  arm  opposite 
the  azygous  atea  remains  single  and  the  two  arms  not  preserved 
divide  as  in  the  first  two  above  described.  Two  of  the  arms  are 
preserved  as  high  as  the  twelfth  plate  above  the  first  bifurcation 
without  any  evidence  of  another  division.  It,  therefore,  appears 
that  only  four  ai  ms  divide  and  that  this  species  possesses  five 
arms  in  the  lower  part  and  nine  in  the  upper  part.  The  arms 
are  composed  of  short,  cuneiform  plates,  and  are  round  externally, 
showing  three-fourths  of  the  circumferance,  which  necessarily 
leaves  the  arm  furrows  very  narrow. 
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The  first  azygous  plate  is  large,  longer  than  wide,  hexagonal, 
trancates  a  sabradial,  and  extends  as  high  as  the  second  radial. 
Beyond  this  neither  the  azygons  area  or  the  proboscis  is  pre- 
served, in  onr  specimen,  bat  there  are  nnmeroas  scattering  plates 
belonging  to  the  proboscis  which  are  transversely  serrated. 

This  species  is  so  different  from  all  others  that  have  been 
described  that  no  comparison  is  necessary  with  any  of  them  to 
distinguish  it. 

Foand  by  Prof.  A.  G.  Wetherby,  in  the  Kaskaskia  Group,  in 
Palaski  county,  Kentucky,  and  now  in  the  collection  of  Wm.  F.  E. 
Gurley. 

ZEAORINUS   PULASKIENSIS,   n.   sp. 

Plate  4,  Fig.  12,  azygous  side;  Fig.  IS,  opposite  view. 

Species  below  medium  size,  subcylindrical,  constricted  above  the 
calyxy  truncated  below  and  slowly  tapering  at  the  superior  end. 
Calyx  very  low,  broadly  truncated  and  depressed  below.  Surface 
smooth  or  finely  granular.    Column  very  small  and  round. 

Basals  deeply  sunken  so  as  to  be  hidden  by  the  column.  Sub- 
radials  longer  than  wide,  and  curve  into  the  basal  concavity  and 
upward  at  about  the  middle  part,  which  is  gently  rounded,  so  as 
to  show  the  superior  ends  in  a  side  view.  First  radials  about 
one  and  a  half  times  as  wide  as  high,  pentagonal,  truncated  the 
entire  width  above,  and  separated  from  the  second  plates,  which 
belong  to  the  free  arms  by  a  gaping  suture.  Second  plates  or 
first  arm  plates  longer  than  the  first  radials,  nearly  as  high  as 
wide,  constricted  in  the  middle  part,  and  truncated  the  entire 
width  above  in  a  line  more  or  less  inclined  for  the  support  of  the 
second  arm  plate,  which  is  short  and  cuneiform.  There  are,  there- 
fore, only  five  arms  in  this  species.  The  arms  are  robust,  sub- 
fusiform  and  composed  of  a  single  series  of  short,  cuneiform 
plates.    The  pinnules  are  short  and  strong. 

The  first  azygous  plate  is  much  smaller  than  the  second,  and  is 
embraced  between  a  subradial  and  the  first  radial  on  the  right, 
without  extending  to  the  second  subradial  as  is  usual  in  this 
genus.  The  second  azygous  plate  is  longer  than  wide,  truncates 
a  subradial  and  curves  in  toward  the  vault  so  as  to  extend  very 
slightly  beyond  the  single  first  radial  on  the  left.  The  third 
azygous  plate  rests  upon  the  first  and  curves  in  upon  the  vault 
at  the  top  of  the  first  radial.    The  fourth  azygous  plate  truncates 
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the  second*  What  appears  to  be  part  of  the  top  of  the  proboscis 
may  be  seen  at  the  sammit  of  our  specimen,  but  it  is  too  im- 
perfect for  description. 

This  small  species  is  peculiar  and  so  different  from  all  hereto- 
f9re  described  that  the  five  arms  alone  will  always  identify  it. 

Pound  by  Prof.  A.  G.  Wetherby  in  the  Kaskaskia  Group,  in 
Pulaski  county,  Kentucky,  and  now  in  the  collection  of  Wm.  F. 
E.  Gurley. 

ZEACRINUS   DURABILIS,  U.   sp. 

Plate  4,  Fig.  14,  azygous  side;  Fig.  15,  opposite  view. 

This  species  is  founded  upon  two  specimens,  in  about  an  equal 
state  of  preservation,  but  the  one  illustrated  is  one-half  larger 
than  the  other.  The  species  is  small  and  short,  subovate  in  out- 
line, being  truncated  at  the  base,  sub  fusiform  in  the  middle,  and 
tapering  toward  the  summit 

Calyx  very  low,  rounded  and  depressed  below.  Plates  convex; 
sutures  distinct     Surface  granular.     Column  small  and  round. 

Basals  sunken  so  as  to  be  hidden  by  the  column.  Subradials 
longer  than  wide  but  hardly  visible  in  a  side  view.  First  radials 
about  one  au:l  a  half  times  as  wide  as  high,  pentagonal,  truncated 
the  entire  width  above,  and  separated  from  the  second  radials  by 
a  gaping  suture.  Second  radials  longer  and  larger  than  the  first, 
about  one-half  wider  than  high,  rouiuled  externally,  pentagonal, 
and  support  upon  each  superior  sloping  side  the  secondary  radials 
or  free  arras.  In  each  ray  adjoining  the  azygous  area,  there  is  a 
single,  long,  secondary  plate,  on  the  distal  side  of  the  second 
p^mary  plate,  that  i^  axillary  and  supports  an  arm  upon  each 
superior  side,  while  an  arm  arises  directly  from  the  proximal  side 
of  each  second  primary  radial.  This  arrangement  gives  to  each 
of  these  rays  three  arms.  The  lateral  rays  are  constructed  in  the 
same  way  and  each  bears  three  arms.  In  the  ray  opposite  the 
azygous  area  there  are  only  two  arms  which  are  supported  on 
the  upper  sloping  sides  of  the  second  primary  radial.  The 
species,  therefore,  has  fourteen  arms.  The  arras  are  short,  small, 
regularly  taper,  and  are  composed  of  sraall  cuneiform  plates.  The 
pinnules  are  short. 

The  first  azygous  plate  is  narrow,  elongated,  pentagonal,  rests 
between  two  subradials  and  the  first  radial  on  the  right,  and  abuts 
upon  the  second  and  third  interradials.     The  second  azygous  plate 
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is  larger  than  the  first,  hexagoaal,  truncates  a  sabradial,  and  ad- 
joins the  first  radial  and  part  of  the  second  radial  on  the  left,  and 
the  first  and  third  azygous  plates  on  the  right,  and  is  truncated 
by  the  fourth  azygons  plate.  The  third  azygoas  plate  is  shorter 
than  the  second,  hexagonal,  truncates  the  first  azygous  plate,  and 
adjoins  the  first  and  second  radials  on  the  right,  and  the  second 
and  third  azygous  plates  on  the  left,  and  supports  the  fifth 
azygous  plate.  The  fourth  azygons  plate  extends  slightly  above 
the  second  radial  on  the  left,  and  the  fifth  azygous  plate  some- 
what more  above  the  second  radial  on  the  right,  and  the  alternate 
arrangement  of  the  plates  continues  until  the  area  is  lost  in  the 
pro]t>06cis. 

This  species  is  distinguished  by  its  short  ovate  form  and  by 
having  fourteen  arms  as  well  as  by  less  important  characters. 

Found  by  Prof.  A.  G.  Wetherby,  in  the  Kaskaskia  Group  in 
Pulaski  County,  Kentucky,  and  now  in  the  collection  of  Wm.  F. 
E.  Gurley. 

BARICRINUS   WASHINGTONENSIS,   n.   Sp. 

Plate  IV,  Fig.  18,  azygous  side,  there  is  one  too  many  brachials 
in  the  ray  on  the  left;  Fig.  19,  opposite  view, 

Speoiea  robust,  medium  size.  Calyx  higher  upon  the  azygous 
side  than  upon  the  other,  somewhat  bowl-shaped,  one-half  wider 
than  high  on  the  azygous  side,  and  nearly  twice  as  wide  as  high 
on  the  opposite  side.  Plates  thick,  very  tumid  in  the  central  part, 
and  having  a  broadly  rounded  ridge  extending  to  each  adjoining 
plate,  thus  giving  the  calyx  a  radiately  sculptured  aspect  without 
depressions  at  the  angles  of  ihe  plates. 

Basal  plates  form  a  pentagonal  disc  nearly  one-half  wider  than 
the  diameter  of  the  column,  and  show  the  radiating  surface  ridges 
even  on  the  narrow  area  surrounding  the  column.  Subradials 
large,  somewhat  unequal  in  size,  about  as  wide  as  high,  four  hex- 
agonal,  one  heptagonal.  First  radials  of  unequal  size,  much  wider 
than  high.  Facets  for  the  reception  of  the  second  radials  con- 
cave, directed  somewhat  outward  and  not  extending  quite  to  the 
superior  lateral  angles.  Second  radials  very  thin  and  rounded 
externally.  Third  radials  a  little  longer  than  the  second,  axillary, 
and  support  upon  each  upper  sloping  side  strong  arms.  The  sec- 
ond and  third  radials  above  described  are  usually  called  brachials. 
The  ray  on  the  left  of  figure  13  there  shows  thres  brachials,  but 
—7 
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the  artist  mistook  a  slight  displacement  filled  with  stone  for  a 
plate,  and  there  should  have  been  only  two  brachials  in  the  figare. 
There  are,  therefore,  ten  arms  in  this  speeies,  two  from  each  ray. 
They  are  composed  of  long,  ronnded  cuneiform  plates  that  bear 
numerous  armlets.  In  the  lower  part  of  the  arms  every  third 
plate  bears  an  armlet,  but  higher  up  every  second  or  alternate 
plate  bears  an  armlet.  The  armlets  are  composed  of  short  plates 
and  look  like  small  arma 

First  azygous  plate  is  quadrangular,  broadly  truncated,  a  sub- 
radial  separates  two  first  radials  and  rapidly  expands  to  the  sum- 
mit of  the  calyx.  The  other  azygous  plates,  vault  and  proboscis 
are  not  preserved  in  our  specimen. 

This  species  is  readily  distinguished  from  B,  formosus  by  the 
surface  ornamentation  and  absence  of  pits  at  the  angles  of  the 
plates,  as  well  as  by  comparison  of  the  specific  details.  It  is 
still  farther  removed  from  Barycrinus  blairi  and  Barycrtnus 
boonvillensis,  and  need  not  be  compared  with  any  other  described 
species,  as  there  is  none  for  which  it  might  be  mistaken. 

Found  in  the  Keokuk  Group  in  Washington  County,  Indiana, 
and  now  in  the  collection  of  Wm.  F.  E.  Qurley. 

Family    DOLATOCRINID^. 

D0LAT0CRINU8  COBPOROSUS,  n.  sp. 

Plate  V,  Fig,  i,  basal    view;    Fig,   2,   summit    view,   the  sutures 

between  the  plates  being  too  obscure  to  illustrate;  Fig,  5, 

azygous  side  of  the  same  specimen. 

Species  large.  Calyx  Bubhemispheroidal,  broadly  truncated,  at  the 
base,  and  coDstricted  below  the  arm  bases.  Radial  ridges  mere 
rounded  elevatioDS  across  the  plates  which  are  interrupted  by  cen- 
tral nodes.  Surface  orDamented  with  numerous  radiating  ridges 
that  do  not  coalesce  in  the  centers  of  the  plates.  Column  large, 
round  and  having  a  remarkably  larp:e,  cinque-foil  canal. 

Basal  plates  hidden  by  the  column  and  a  rounded  rim  that  sur- 
rounds it,  on  the  basals  and  at  the  commencement  of  the  first 
primary  radials.  First  primary  radials  wider  than  long  and  of 
unequal  size,  two  of  them,  on  the  azygous  side,  being  larger  than 
the  others,  as  shown  in  the  upper  part  of  figure  1.  Second  primary 
radials  large,  about  one-half  wider  thap    long,  quadrangular,  sides 
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nearly  parallel.  Third  primary  radials  rather  longer  and  wider 
than  the  second,  pentagonal,  axillary  and  bear  npon  each  supe- 
rior sloping  side  a  single  secondary  radial.  The  secondary  radials 
are  of  unequal  size,  part  heptagonal  and  part  hexagonal,  and  bear 
upon  each  superior  sloping  side  four  tertiary  radials.  The  first 
tertiary  radials  are  moderately  large,  the  others  are  quite  short. 
There  are,  therefore,  twenty  arms  and  twenty  ambulacral  openings 
to  the  vault  in  this  species.  There  are  no  intersecondary  or  inter- 
tertiary  plates. 

The  first  interradials  are  very  large  plates  and  have  nine  sides. 
They  are  followed  in  the  second  range,  by  a  single  plate,  which 
is  about  half  or  less  than  half  the  size  of  the  first.  In  some  of 
the  areas,  there  are  two  plates  and  in  others  three  plates,  in  the 
third  range,  that  connect. with  the  plates  of  the  vault  The  azy- 
gous  area  is  wider  than  either  of  the  regular  areas  and  the  first 
plate  is  the  largest  in  the  calyx  and  has  eleven  sides.  The  addi- 
tional sides  are  produced  by  abutting  against  the  first  tertiary  rad- 
ials, which  the  first  plate  in  the  regular  areas  does  not  reach.  It 
is  followed  in  the  second  range  by  a  single  plate  larger  than  the 
second  plate  in  the  regular  areas.  There  are  three  plates  in  the 
third  range  that  unite  with  the  plates  of  the  vault 

The  vault  is  moderately  convex  over  the  ambulacral  areas  and 
depressed  in  the  interradial  areas,  most  depressed  in  the  azygous 
area.  Most  of  the  sutures  between  the  plates  of  the  vault  are 
destroyed,  in  our  specimen,  but  where  the  plates  can  be  distin- 
guished, they  are  large.  The  proboscis  seems  to  be  complete,  in 
our  specimen,  and,  as  may  be  seen  in  the  illustrations,  the  plates 
are  merely  elevated  around  a  subcentral  azygous  opening.  There 
is  a  minute  orifice  on  each  side  of  each  arm  base,  which  we  sup- 
pose represent  the  ovarian  apertures,  but  they  are  so  small  for  so 
large  a  specimen  that  we  suppose  the  silicificaticoi  has  partly 
closed  them.  They  are  not  down  in  the  interradial  areas,  as  in 
other  species,  but  are  differently  located. 

The  general  form,  surface  ornamentation,  interradial  and  azy- 
gous areas  and  twenty  arms  will  readily  distinguish  this  species 
from  all  others  that  have  been  described.  It  is  a  marked  and 
beautiful  species. 

Found  in  the  Hamilton  Group,  at  Charlestown,  Indiana,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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DOLATOCBINUS  HAMMELLI,   D.   Sp. 

Plate  F,  Fig,  4,  basal  view,  the  rim  around  the  cavity  is  a  little 
out  of  shape  in  the  specimen^  and  is  subpentagonal  in- 
stead of  hexagonal;  Fig,  5,  side  view;  Fig,  6^ 
summit  view  of  the  same  specimen. 

Speoiea  medium  size.  The  specimen  illustrated  is  the  smallest 
of  six  before  us,  but  the  largest  is  not  more  than  one-fourth  more 
in  diameter.  Calyx  low,  basin-shaped,  specially  expanded  at  the 
arms,  from  three  aud  a  half  to  four  and  a  half  times  as  wide  as 
high,  deeply  and  broadly  concave  below,  the  depression  extending 
to  the  third  radials.  Columnar  pit  funnel-shaped,  and  bounded 
externally  by  a  pentagonal,  raised  ridge  running  from  a  tubercle 
in  the  middle  of  the  superior  part  of  each  first  radial  plate  to  the 
next  adjoining.  Badial  ridges  merely  sharp  elevations  croesiug 
the  plates  and  interrupted  by  sharp  nodes  at  the  center  of  each 
plate.  Surface  radiately  sculptured.  Column  round,  inserted  into 
the  cup  formed  by  the  basal  plates,  and  having  a  cinque.  Foil 
columnar  canal. 

Basal  plates  form  a  round  cup  so  deeply  inserted  in  the  calyx 
that  it  rises,  in  some  specimens,  higher  than  the  calyx,  and  ends 
in  the  cavity  of  the  vault.  The  mouth  of  the  cup  is  one-third 
wider  than  the  diameter  of  the  column.  First  primary  radials  as 
wide  as  high,  smooth  below  the  pentagonal  rim  and  tubercles 
from  which  the  radial  ridges  arise,  slightly  sculptured  above. 
Second  primary  redials  twice  as  wide  as  high,  slightly  expanding 
above  and  quadrangular.  Third  primary  radials  expanding  up- 
ward to  the  lateral  angles,  longer  than  the  second,  pentagonal, 
and  supporting,  in  one  ray  upon  each  upper  sloping  side,  a  single 
secondary  radial,  which  is  axillary,  and  supports  upon  each  upper 
sloping  side  two  tertiary  radials,  which  gives  to  this  ray  four 
arms.  In  each  of  the  other  four  rays  the  third  primary  radial 
bears  upon  one  upper  sloping  side  three  secondary  radials,  and 
upon  the  other  a  single  secondary  radial,  which  is  axillary  and 
bears  upon  each  upper  sloping  side  two  tertiary  radials,  which 
gives  to  each  of  these  rays  three  arms.  There  are,  therefore,  six- 
teen arms  and  sixteen  ambulacral  openings  to  the  vault  in  this 
species. 

The  fir  t  regular  interradials  are  elongated,  nine-sided  plates, 
peculiarly  sculptured,  by  having  one  deep  longitudinal  furrow  in 
the  upper  part.    They  are  followed  in  the  second  range  by  a  sin- 
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gle  plate,  and  above  this  there  are  two  small  piates  that  nnite 
with  the  plates  of  the  vault.  The  azygous  area  is  a  little  larger 
than  a  regnlar  interradial  area  and  the  plates  are  larger,  other- 
wise it  appears  to  be  the  same. 

The  vault  is  convex,  most  tumid  on  the  azygous  side,  and  bears 
a  Bubcentral  proboscis.  The  plates  are  large  and  most  elongated 
io  the  interradial  areas.  The  proboscis  is  evidently  nearly  com- 
plete in  the  specimen  illustrated.  It  may  have  had  another  small 
row  of  plates  at  the  top  surrouDding  the  azygous  orifice.  There 
are  two  elongated  "ovarian  apertures'*  with  furrows  prolonged 
across  the  top  of  the  calyx  in  each  interradial  area,  and  two  sep- 
arating the  arms  in  each  of  the  five  rays,  which  gives  to  this 
species  twenty  of  these  apertures.  They  are  large  and  in  striking 
contrast  with  the  small  ones  in  Dolatocrinus  corporosits,  shown 
in  figure  2. 

This  species  is  distinguished  by  its  general  form,  surface  orna- 
mentation and  sixteen  arms. 

Found  in  the  Hamilton  Group  at  Charlestown,  Indiana,  and  now 
in  the  collection  of  J.  F.  Hammell  at  Madisou,  Indiana,  in  whose 
honor  we  have  proposed  the  specific  name,  and  it  is  also  in  the 
collection  of  Wm.  F.  E.  Gurley. 

DOLATOCRINUS  VASCULUM,   n.   Sp. 

Plate  V,  Fig.  7,  basal    view;    Fig,  8,  summit    view,    part  of   the 

vault  broken  away  and  showing  the  columnar  canal 

at  the  end  of  the   basal   plates;  Fig,  9, 

azygous  side  view. 

Species  large.  Calyx  broadly  truncated  and  concave  below,  the 
concavity  embracing  the  first  primary  radials,  and  subcylindrical 
above.  4.11  the  plates  are  ventricose  or  subspinous  and  finely  fur- 
rowed, radiately  toward  the  margins.  The  surface  ornamentation 
resembles  that  on  Dolatocrinus  ampins,  but  is  more  delicate,  and 
the  nodes  more  pointed. 

Basals  deeply  sunken  in  the  concavity  and  forming  a  pentag- 
onal  rim  nearly  twice  as  wide  as  the  diameter  of  the  column. 
First  primary  radials  wider  than  long  and  each  having  a  trans- 
verse obtuse  node  on  the  superior  third.  The  two  on  the  azygous 
side  are  the  larger.  Second  primary  radials  quadrangular,  about 
twice  as  wide  as  high  and  each  bearing  a  transverse  central  node. 
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Each  plate  bears  a  long  central  node  or  spine,  from  the  base  of 
which,  small  lines  radiate  to  the  adjacent  plates.  Column  small, 
round,  and  inserted  in  the  cap  formed  by  the  basal  plates. 

Basal  plates  form  the  lower  part  of  the  fannel-shax)ed  basal 
concavity,  and  at  the  top  have  a  diameter  one-half  greater  than 
the  diameter  of  the  column.  First  primary  radials  wider  than 
Iqng,  and  bear  a  ridge  extending  from  the  superior  middle  part  of 
one  to  the  superior  middle  part  of  the  adjacent  ones  so  as  to  form 
a  pentagonal  rim  to  the  funnel-shaped  basal  concavity  and  on 
which  the  calyx  will  rest.  The  radial  ridges  arise  from  the  angles 
of  this  pentagon.  Second  primary  radials  a  little  wider  than  high, 
quadrangular,  sides  parallel.  Third  primary  radials  about  the 
same  size  as  the  second,  pentagonal,  axillary  and  support  on  each 
upper  sloping  side  t^o  tertiary  radials.  This  gives  to  the  species 
ten  arms,  which  are  composed  of  a  single  series  of  plates. 

The  first  interradials  are  the  largest  plates  in  the  body.  They 
are  followed  by  a  single  plate  in  each  area;  about  one-third  as 
large  as  the  first,  which  unites  with  two  plates  belonging  to  the 
vault.  In  the  azygous  interradius  the  second  plate  unites  with 
three  plates  belonging  to  the  vault,  which  is  the  only  difference 
between  the  inter  radial  areas. 

The  vault  is  convex  over  the  ambulacral  furrows  and  abruptly 
depressed  in  the  interradial  areas,  and  bears  a  short  central  pro- 
bosis.  The  vault  is  covered  by  two  circles  of  large  plates,  the 
inner  circle  has  seven  plates,  and  within  it  there  is  an  extra  plate 
and  then  four  plates  stand  upright  and  form  the  probosis  which 
bears  the  azygous  opening.  There  is  an  "ovarian  aperture"  on  each 
side  of  the  base  of  each  arm,  or  twenty  of  these  orifices  in  this 
species.  It  will  be  noticed  that,  in  some  species,  these  apertures 
are  in  the  interradial  areas,  at  some  distance  from  the  arms, 
while  in  this  and  some  other  species,  they  are  not  in  the  inter- 
radial depressions,  but  elevated  and  close  to  the  ambulacral  open- 
ings. 

This  species  is  most  nearly  related  to  Dolatocrinus  bulbaceus, 
but  differs  in  the  general  form  and  surface  ornamentation.  This 
species  has  an  azygous  side  and  "ovarian  apertures,"  while  that 
species  has  neither.  Four  specimens  belonging  to  this  species 
possess  the  same  characters,  and  differ  only,  in  the  fact,  that  the 
nodes  or  spines  on    some    specimens    are    longer    than    on  others. 
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tared  in  fascicles  of    fine    lines    from    the    central    nodes,    which  ' 
makes    the    ornamentation    complicated    and    beautiful.      Column 
large,  round,  and  has  a  large  cinque-foil  eanal. 

Basals  form  a  flat,  pentagonal  disc  only  a  little  larger  than  the 
diameter  of  the  column.  First  primary  rculials  wider  than  long, 
and  the  calyx  will  rest  upon  the  central  nodes.  Second  primary 
radials  about  one-half  wider  than  long,  quadrangular.  Third 
primary  radials,  expand  to  the  superior  lateral  angles,  a  little  wider 
than  long,  pentagonal,  axillary,  and  bear  upon  each  superior  slop- 
ing side,  in  four  of  the  rays  a  single  secondary  radial,  which  is 
axillary  and  bears  upon  each  upper  sloping  side  two  tertiary 
radials,  which  gives  to  each  of  these  rays  four  arms.  In  one  of 
the  lateral  rays,  one  of  the  superior  sides  of  the  third  primary 
radial  bears  three  secondary  radials,  and  the  other  a  single  second- 
ary radial,  which  is  axillary  and  bears  upon  each  upper  sloping 
side  two  tertiary  radials  which  gives  to  this  ray  three  arms. 
There  are,  therefore,  nineteen  arms  in  this  species  and  nineteen 
ambulacral  openings  to  the  vault. 

The  first  interradials  are  tbe  largest  plates  in  the  calyx  and 
are  followed  by  a  single  plate  except  in  the  azygous  area  where 
there  are  two. 

The  vault  is  convex  over  the  ambulacral  areas  and  sharply  de- 
pressed in  the  interradial  areas,  and  bears  a  subcentral  azygous 
opening  but  slightly  elevated  above  the  central  part  of  the  vault. 
Only  a  few  of  the  sutures  could  be  distinguished,  and  they  are 
shown,  in  the  illustration  in  the  azygous  interradial  depression. 

This  is  a  very  beautiful  species  and  will  be  readily  recognized 
by  its  general  form,  surface  ornamentation  and  nineteen  arms. 

Found  in  the  Hamilton  Group,  in  Charlestown,  Indiana,  and 
from  the  collection  of  Wm.  F.  E.  Gurley. 

D0LA.T0CRINU8  PULCHELLUS,  n.  sp. 

Plate  5,  Fig.  13,  basal  view;  Fig,  14,  side  view;  Fig,  15,  summit 

view. 

Species  below  medium  size.  Calyx  bowl-shaped,  slightly  con- 
tracted below  the  arms,  truncated  below  and  having  a  funnel- 
shaped  basal   concavity.      Badial    ridges    small,    sharply    angular. 
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Each  plate  bears  a  long  central  node  or  spine,  from  the  base  of 
which,  small  lines  radiate  to  the  adjacent  plates.  Colamn  small, 
roand,  and  inserted  in  the  cap  formed  by  the  basal  plates. 

Basal  plates  form  the  lower  part  of  the  fnnnel-shaped  basal 
concavity,  and  at  the  top  have  a  diameter  one-half  greater  than 
the  diameter  of  the  colamn.  First  primary  radials  wider  than 
Iqngy  and  bear  a  ridge  extending  from  the  superior  middle  part  of 
one  to  the  superior  middle  part  of  the  adjacent  ones  so  as  to  form 
a  pentagonal  rim  to  the  funnel-shaped  basal  concavity  and  on 
which  the  calyx  will  rest.  The  radial  ridges  arise  from  the  angles 
of  this  pentagon.  Second  primary  radials  a  little  wider  than  high, 
quadrangular,  sides  parallel.  Third  primary  radials  about  the 
same  size  as  the  second,  pentagonal,  axillary  and  support  on  each 
upper  sloping  side  t«vo  tertiary  radials.  This  gives  to  the  species 
ten  arms,  which  are  composed  of  a  single  series  of  plates. 

The  first  interradials  are  the  largest  plates  in  the  body.  They 
are  followed  by  a  siugle  plate  in  each  area;  about  one-third  as 
large  as  the  first,  which  unites  with  two  plates  belonging  to  the 
vault.  In  the  azygous  interradius  the  second  plate  unites  with 
three  plates  belonging  to  the  vault,  which  is  the  only  diflferenoe 
between  the  iuterradial  areas. 

The  vault  is  convex  over  the  ambulacral  furrows  and  abruptly 
depressed  in  the  iuterradial  areas,  aud  bears  a  short  central  pro- 
bosis.  The  vault  is  covered  by  two  circles  of  large  plates,  the 
inner  circle  has  seven  plates,  and  within  it  there  is  an  extra  plate 
and  then  four  plates  stand  upright  and  form  the  probosis  which 
bears  the  azygous  opening.  There  is  an  "ovarian  aperture"  on  each 
side  of  the  base  of  each  arm,  or  twenty  of  these  orifices  in  this 
species.  It  will  be  noticed  that,  in  some  species,  these  apertures 
are  in  the  iuterradial  areas,  at  some  distance  from  the  arms, 
while  in  this  and  some  other  species,  they  are  not  in  the  inter- 
radial  depressions,  but  elevated  and  close  to  the  ambulacral  open- 
ings. 

This  species  is  most  nearly  related  to  Dolatocrinus  bulbaceua, 
but  differs  in  the  general  form  and  surface  ornamentation.  This 
species  has  an  azygous  side  and  "ovarian  apertures,"  while  that 
species  has  neither.  Four  specimens  belonging  to  this  species 
possess  the  same  characters,  and  differ  only,  in  the  fact,  that  the 
nodes  or  spines  on   some   specimens    are    longer   than    on  others. 
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The  BinaUest  speoimen  has  only  two-thirds  the  diameter  of  the  oae 
illostratedy  aad  the  largest  spacimen  has  a  diaoieter  oae -fifth 
greater  than  the  one  illustrated. 

Found  in  the  Hamilton  Group,  at  Charlestown,  Indiana,  and 
from  the  collection  of  Wm.  F.  E.  Gurley. 

DOLATOCRINUS  BELLULUS,  U.   sp. 

Plate  F,  Fig.  16,  basal   view;  Fig.  17,  azygous,  side  view;  Fig. 

18y  summit  view. 

m 

.  Species  above  medium  size.  Calyx  hemisperical,  broadly  trun- 
cated below.  Badial  ridges  consist  of  small  round  ridges  crossing 
the  central  part  of  the  plates,  and  interrupted  by  prominent  nodes 
in  the  center  of  each  plate.  Nodes  larger  and  more  or  less  trans- 
verse on  the  inter radials.  Surface  ornamented  by  fascicles  of 
lines  radiating  from  the  central  nodes.  Column  large,  round,  and 
bearing  a  large  cinque-foil  columnar  canal. 

Basal  plates  almost  covered  by  the  column,  and  bearing  a  small 
circular  ridge  around  the  facet  for  the  attachment  of  the  column. 
First  primary  radials  wider  than  long,  the  two  on  the  azygous 
side  being  la*  ger  than  the  others.  Second  primary  radials  about 
one-half  wider  than  long,  quadrangular.  Third  primary  radials 
expand  to  the  superior  lateral  angles,  longer  than  the  second, 
pentagonal,  axillary,  and  in  two  of  the  rays  each  bears  upon  each 
superior  sloping  side  a  single  secondary  radial,  which  is  axillary, 
and  bears  upon  each  superior  sloping  side  two  tertiary  radials, 
which  gives  to  each  of  these  rays  four  arms.  These  two  rays  ad- 
join the  azygous  area.  In  each  of  the  other  three  rays  the  third 
primary  radial  bears  upon  one  sloping  side  three  secondary 
radials,  and  upon  the  other  one  secondary  radial,  which  is  axillary 
and  supports  upon  each  upper  sloping  side  two  tertiary  radials. 
This  arrangement  gives  to  each  of  these  rajs  three  arms.  There 
are,  therefore,  seventeen  arms  and  seventeen  ambulacral  openings 
to  the  vault  in  this  species. 

The  azygous  area  is  like  the  others  except  a  little  larger.  The 
first  interradials  are  the  largest  plates  in  the  calyx,  have  nine 
sides  and  are  broadly  truncated  above  for  the  second  interradials. 
The  second  interradials  are  about  half  as  large  as  the  first,  and 
are  followed  by  a  single  plate  in  the  third  range,  which  unites 
with  plates  belongirg  to  the  vault, 

-8 
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The  vault  is  conyex,  bears  a  small  cestnl  probosoiSy  and  is  snb- 
stantially  covered  by  three  circles  of  large  plates.  Some  of  the 
sntnres  are  anchylosed  in  the  larger  circle  of  plates,  and  hence 
they  are  not  shown  in  the  illnstratioo.  There  are  seven  plates  in 
the  middle  circle,  and  five  at  the  base  of  the  short  central  pro- 
boscis that  contains  the  azygons  opening.  The  surface  'of  the 
plates  is  destroyed,  bat  a  node  may  be  seen  on  each  plate  over 
the  junction  of  the  ambulacral  canals.  There  is  a  small  'k>varian 
aperture"  close  to  each  side  of  each  ambulacral  opening,  which 
gives  to  this  species  thirty-four  of  these  openings. 

This  species  is  readily  distinguished  from  all  others  by  its  gen- 
eral form,  surface  ornamentation,  and  seventeen  arms. 

Found  in  the  Hamilton  Group,  at  Charlestown,  Indiana,  and 
from  the  collection  of   Wm.  F.  E.  Gurley. 

Family  CARYO0RINID2E. 
Family  STRIBALOCYSTID^  (?) 

STBIBALOCnrSTITBS  8PHAB0IDALIS,  U.  Sp. 

Plate  F,  Fig.  19,  anterior  side;  Fig.  20,  basal  view,  plaies  injured 

a  Utile  where  the  column  atta^ched;  Fig,  21, 

summit  view. 

Body  broadly  obovate  and  expanded  into  an  obtuse  rim  below 
the  summit  Surface  of  the  plates  granular,  those  on  the  vault 
convex.      Sutures  beveled. 

Basals  four,  of  unequal  size,  and  forming  an  irregularly  expanded 
cup  with  an  hexagonal  summit,  and  slightly  re-entering  angles  at 
the  sutures.  Second  series  of  plates  expand  to  the  upper  third, 
where  they  are  tumid  and  abruptly  bent  over  toward  the  summit, 
two  peutagonal,  two  hexagonal  and  two  heptagoual.  The  heptago- 
nal  plates  are  the  larger  plates  in  this  series.  There  are  eight 
plates  in  the  third  series,  of  unequal  size,  and  not  in  line  by  rea- 
son of  curving  over  the  large  heptagonal  plates  in  the  second 
series.  They  are  slightly  convex  and  directed  toward  the  summit 
of  the  body.  Two  of  them  adjoin  the  mouth  which  is  surrounded 
by  four  plates. 

The  entire  summit  is  covered  by  seveu  plats,  four  of  the  larger 
of  which  occupy  the  central  part  of  the  summit,  and  there  is  one 
minute  plate  on  one  side  of  these    and    two    small    plates  on  the 
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other  side.  There  are  foar  orifices  on  the  summit,  one  of  which 
is  as  large  as  the  mouth,  and  directly  back  of  it,  and  surrounded 
by  four  plates,  two  of  which  belong  to  the  third  series  of  plates. 
The  other  two  are  smaller  and  each  surrounded  by  three  plates, 
the  smallest  passes  between  plates  belonging  to  the  summit,  and 
the  other  is  at  an  angle  of  tv^o  plates  in  the  third  range.  One  of 
the  summit  plates  adjoining  the  mouth  bears  a  prominent  node. 

This  species  is  so  distinct  from  either  of  the  others  in  form 
and  surface  ornamentation  and  in  the  summit  plates  that  no  com- 
parison with  either  is  necessary  to  distinguish  it  It  will  be  ob- 
iFeryed,  that  the  summit  plates  and  orifices  differ  greatly  in  this 
genus,  which  reduces  them  to  matters  of  specific  importance  only. 
The  number  of  plates  in  each  range  below  the  summit  agree  witb> 
those  in  Caryocrinus.  The  pores  in  Caryocrinus  may  be  of 
generic  importance,  but  it  is  not  likely  that  they  are  of  family 
importance.  Considering  the  fact  that  within  the  range  of  a  genus 
the  species  vary  among  Cystideans  more  than  elsewhere,  and 
allowing  like  latitude,  in  the  classification  of  the  genera  into  fam- 
ilies, we  may  place  the  genus  SlribalocysiUes  in  the  family  Cary^ 
ocrinidce.  This  view  is  strengthened  by  the  fact  that  all  the  forms 
are  from  the  same  group  of  rocks. 

Found  in  the  Niagara  Group,  at  St  Paul,  Indiana,  and  now  in 
the  collection  of  Wm.  F.  E.  Gurley. 

OABYOCBINUS   KENTUCKIENSIS,   n.   sp. 

Plaie  F,  Fig,  22,  anterior  side;  Fig.  23,  posierio-lateral  side;  Fig. 

24^  summit  view- 

Species  small,  subelliptical  longitudinally.  Plates  more  or  less 
convex,  and  bearing  a  few  very  small  pores.  The  pores  are  so 
small  that  they  can  only  be  seen  by  the  aid  of  a  magnifier,  and 
hence  are  not  shown  in  the  illustrations.  The  surface  of  the  plates 
is  sculptured,  but  our  specimen  does  not  preserve  these  markings, 
so  as  to  describe  them.  The  sutures  are  beveled.  The  body  is 
not  constricted  below  the  arms,  and  is  only  truncated  below  to  the 
extent  of  the  diameter  of  the  column. 

Basals  form  a  low  subhexagonal  cup  with  a  hexagonal  summit, 
and  slightly  re-entering  angles  at  the  sutures.  The  base  is  con- 
cave for  the  attachment  of  the  column,  and  bears  a  round  orifice 
for  the  columnar    canaL    The    plates    in    the    second    range    are 
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longer  than  wide,  and  stand  nearly  upright,  two  pentagonal,  two 
hexagonal  and  two  heptagonal.  The  plates  in  the  third  range  are 
about  half  the  size  of  those  in  the  second,  and  form  an  irregular 
range.  They  are  of  nneqnal  size  and  shape,  and  surround  an  elon- 
gated, irregular,  convex  summit. 

The  summit  is  covered  by  eighteen  plates,  fifteen  of  which  are 
quite  small  and  some  of  them  minute.  There  are  six  small  open- 
ings surrounding  the  summit  beside  the  mouth.  They  are  sup- 
posed to  represent  the  places  for  the  attachment  of  the  arms,  and 
adjoin  the  plates  in  the  third  range  except  one  which  seems  to 
be  separated  by  a  minute  plate.  The  arm  openings  are  in  three 
pairs.  The  mouth  is  surroanded  by  four  plates,  one  of  which  be- 
longs to  the  third  range.  It  will,  therefore,  be  observed  that  the 
summit  is  covered  with  a  number  of  small  plates  which  are  in  no 
manner  connected  with  the  orifices,  and  which  preserve  no  definite 
order  of  arrangement.  The  central  one  is  surrounded  with  seven 
plates,  and  the  other  ten  plates  have  no  order  of  arrangement,  as 
may  be  seen  on  figure  24 

This  species  is  so  different  from  all  others  heretofore  described 
that  no  comparison  is  necessary  with  any  of  them.  Tt  furnishes 
another  illustration  of  the  great  diversity  of  forms  belonging  to  a 
single  genus  among  the  Cystideans. 

Found  in  the  Niagara  Group,  at  Louisville,  Kentucky,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

Family  PLEDROCYSTID^. 

PLEUROCYSTITEB   MERCERENBIS,    n.   sp. 

Plate  Vy  Fig,  25,  dorsal  view  slightly  broken  at  the  anterior  end; 

Fig,  26,  basal  view  of  same. 

Body  irregularly  subovate,  and  irregularly  concavo-convex. 
There  are  three  plates  on  the  dorsal  side  that  do  not  extezid  to 
the  margin;  each  of  these  at  the  distal  sides  bears  a  pectinated 
rhomb.  The  two  anterior  ones  have  the  rhombs  located  near  the 
superior  lateral  margins,  and  the  posterior  one  has  the  rhomb 
near  the  column.  The  left  anterior  rhomb  is  the  largest.  They 
are  all  somewhat  elongate  ovate,  and  have  their  longer  diameters 
directed  toward  a  central  point  between  them,  and  they  are 
striated  longitudinally  so  that  the  striae  are  also  directed  in  the 
same  way.     The  plates  are  radiately    sculptured  from  the  rhombs. 
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bat  most  of  the  striae  are  destroyed  on  onr  specimen.  All  other 
plates  on  the  dorsal  side  carve  over  and  cover  part  of  the  ventral 
side.  The  ventral  side  is  concave,  and  possesses  a  large  oval  space 
covered  with  very  nnmerous  minate  plates.  The  column  is  ellip- 
tical, and  has  its  shorter  diameter  equal  to  the  greatest  thickness 
of  the  body. 

This  species  has  one  plate  less  in  the  fii*st  range  than  there  is 
in  P.  aqtuimosuSt  the  species  to  which  it  would  seem  to  be  the 
nearest  The  rhombs  are  different  in  form  from  those  belonging 
to  other  species,  and  have  their  longer  axes  directed  differently. 
There  are  minor  differences  that  will  distinguish  it  from  other 
species  also,  and  the  general  form  will  probably  be  sufficient  in 
all  cases.  We  have  used  the  family  name  Fleurocystidce  pro- 
visionally, without  defining  it,  because  this  genus  cannot  belong 
to  the  Lepadocrinidce,  wh^re  it  has  been  placed  heretofore.  The 
family  relatious  among  Cystideans  are  not  well  understood. 

Found  by  Prof.  A.  G.  Wetherby,  in  the  Trenton  Group,  in  Mer- 
cer County,  Kentucky,  and  now  in  the  collection  of  Wm.  F. -E. 
Qurley. 

OEDER  CYCLOCTSTOIDEA. 

Family  CYCLOCYSTOIDID^. 

ctclocystoides  illinoisensis,  n.  sp. 

Plate  F,  Fig.  27^  outer  rim  of  a  part  of  a   specimen;  Fig.  28, 

outer  rim  of  part  of  another  specimen. 

This  species  is  large  and  the  outer  rim  is  composed  of  a  great 
many  plates.  One  of  our  specimens  which  does  not  appear  to  be 
more  than  one-third  of  a  circle,  has  nine  plates.  Tlie  cither  6pe<*i- 
men,  which  does  not  appear  to  be  much,  if  any,  more  than  one- 
half  of  the  circle,  has  thirteen  plates.  The  inference  is  that  a 
complete  spcHsimen  will  have  from  twenty-four  to  thirty  plates. 
The  outer  part  or  margin  of  the  rim  bears  four  or  five  rows  of 
elongated  nodes,  such  as  have  not,  we  believe,  been  heretofore 
found  on  any  specimen. 

The  great  number  of  plates,  in  the  rim,  and  the  elongated  nodes 
on  the  margin  will  distinguish  this  species  from  all  that  have  been 
heretofore  described. 

Found  in  the  Hudson  Biver  Group  on  Orchard  Creek,  Alexan- 
der county,  Illinois,  and  now  in  the  collection  of  Wm.  F.  E. 
Qurley. 
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Through  an  oversight,  proper  credit  was  not  given  in  Bulletin 
No.  5  to  Prof.  A.  G.  Wetherby,  who  discovered  all  the  CoriOB 
therein  described  from  the  Trenton  Group  of  Mercer  county,  Ky., 
and  Enox  county,  Tenn.;  also,  those  from  the  Easkaskia  Group, 
of  Pulaski  county,  Ey.,  as  well  as  those  from  the  ]£eokuk  Group 
of  Tennessee,  in  all  some  fifteen  species,  including  one  new  family 
and  three  new  genera.  And  the  opportunity  is  here  taken  not 
only  to  make  this  correction,  but  to  express  to  ProL  Wetherby 
our  sincere  thanks  for  the  valuable  assistance  he  has  rendered 
in  securing  interesting  specimens,  as  well  as  valuable  information. 


PLATE  I. 


Fift. 

BaTOCRINUH  MP1.VOMU8.  n.  Bp i 

Pig.    1.    Azygouh  eide. 
.    Fig.    2.    View  opposite  azygoae  aide. 
Fig.    8.    Basal  view. 


BaTOCRINCTS  O0IUO9U8,  n.  0p 6 

Fig.    4.    AzygoQS  Bide. 

Fig.    5.    View  opposite  asygoue  side. 

Fig.    d.    Basal  yiew. 

Batucrimuh  cabula.  n.  sp 8 

Fig.    7.    Axygoas  side. 
Fig.    8.    Lateral  view. 

Batocrinus  uunorabilis,  n.  bp 10 

Fig.    9.    AzygouB  side. 

Fig.  10.    View  opposite  azygoas  side. 

BaTOCRINUS  WBrHBRBTI,  D.  Sp ^  ..      11 

Fig.  11.    Asygous  side. 

Fig.  12.    View  opposite  azygouB  side. 

BaTOCRINUS   LATBRNA,   n.  Bp 14 

Fig.  13.    Lateral  view,  azygoue  area  to  the  right. 

Fig.  14.    Basal  view,  showing  lar^j^e  diameter  of  the  basal  plates. 
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BaTOCRINUH    L.UINIOBUB,   U.  »]) 14 

Fig.  15.    Lateral  view. 
Fig.  16.    Axygous  view. 

BaTOCRINUS  CASUAMB,  D.  sp 15 

Fig.  IT.    Lateral  view. 
Fig.  18.    AzygouB  view. 
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PLATE  II. 


Ptgs. 

AimMOCBIXl'8  BOTKITOsrB.  U.  «»l) tS 

Fig.    1.    AzygoaB  side. 

Fi£.    2.    View  opposite  axyeous  side. 

BaTOCKIITUH  AKCUI.A,  D.  (»p 16 

Fig.    8.    Azgoas  side. 
Fig.    4.    fctummit  view. 
Fig.    5.    Basal  view. 

Batockinur  filedb,  n.  sp 18 

Fig.    6.    Basal  view. 
Fig.    7.    Summit  view. 
Fig.    8.    Lateral  view. 

Batuoriiiu^  bitrkbti,  u.  ep 19 

Fig.    9.    View  of  a  specimen  showing  column,  arms  and  asygous  side  of  calyx. 

BaTOOUINUX   hABBLLUM,  n.   t«p tl 

Fig.  10.    Azygousside. 
Fig.  11.    Basal  view. 
Fig.  12.    Summit  view. 

SACCOCRIN'Uf   UMBllOPUti,   U.   8p 94 

Fig.  18.    Lateral  view,  azyguas  area  to  the  right. 
Fig.  14.    Lateral  view,  a/ygouB  area  to  th*>  left. 

Ebetmoohim-h  coMMKNi)ABiLi>4,  n.  eu 36 

Fig.  15.    View  of  a  8i»eclmen  showing  column,  arms  and  calyx. 

Plattckinuj*  vawklldm,  n.  81» 32 

Pig.  It).    Basal  view. 
Fig.  IT.    Lateral  view. 
Fig.  18.    Summit  view. 


PLATE  III. 


AgaBICOCRINUB  PBOPUNDUS,  n.  «p W 

Fig.    1.    Basal  view. 

Fl£.    2.    Sammit  view, 

Pip;.    3.    Azygoue  8ide  view  of  a  smalter  epecinit^D. 

AOARICOCRINUS  TUROUIUM,  n.  Bp iI8 

Fig.    4.    Basal  view. 
Fig.    6.    Sammit  view. 
Fig.    6.    Azygoas  side  view. 

AUARICOCBINUS  ARCUUi,  D    Sp 30 

Fig.    7.    Basal  view. 

Fig.    8.    Snmmit  view  of  a  smaller  specim**n. 

Fig.    9.    Azygous  side  view  of  same. 

AkcHi«:ockinv8  knoxbnsis,  n.  sp 3*4 

Fig.  10.    Baeal  view. 

Fig.  11.    Azygous  side  view. 

Fig.  13.    Summit  view. 

OiLBRRTBOCKINUS  ORKRNEI,  II     Sp 35 

Fig.  13.    Basal  view. 
Fig.  14.    Lateral  view. 
Fig.  If),    ^^uramil  view. 

GiLBBKTSOCKlNUS   INDIANENrtIS,  n.   fip    ". Hi 

Kig.  16.     Basal  view  of  a  specimen  ehowiuj;  »ome  couiplote  epineH. 

Fig.  17.     Basal  view  of  another  tjpecinien. 

Figs.  18  and  19.    Lateral  views  of  the  sunn'. 

Fii;.  30.     Basal  view  of  a  bmnli;'r  Hpt»cinieu,  probably  of  \]\**  same  sjmm  !»•». 

Fl^.  21.    Summit  view  of  the  panie. 

Fiff.  22.    I^ateral  view  of  therame. 
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MaCROSTYLOCRINUS   INDIA.SENt4l«,  n.    sp 38 

Fig.  23.    Side  view  of  calyx. 
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PLATE  IV. 


OnTCHOCBUCDS  PULASKIBNHIti.  D.  8p 40 

Fi|;.    1.    view  showing  column  and  part  of  arms. 
Fig.    2.    Azygoas  side  of  the  same. 

Taxocrihus  wrthbrbti.  n.  »p -il 

Fig.    8.    Baaal  view,  azygoim  side  down . 
Fie.    4.    Lateral  view. 
Fig.    5.    Summit  view. 

PTEROTOC'RIMrA  WBTUEKBTI,  U.  Sp i«; 

Fig.  6.  Axygoos  elde  view. 

Fig.  7.  Basal  view,  azygoas  side  down. 

Fig.  8.  Summit  view. 

Fig.  9.  View  of  another  Hpecimt^n,  ohowfng  furrowed  vault. 

POTBRIOURINUS  VAQULUS,   n.  Sp -JS 

Fig.  10.    Lateral  view,  azygous  area  to  tht"  left 
Fig.  II.    Opposite  side  of  the  same. 

ZBACRIMUS   PITLA8KIBNSIS,   n.   ^p -.7 

Fig.  12.    Azygous  side  view. 
Fig.  18,    Opposite  side  of  same. 

ZEArRINl's   DUUAHILIS,   II.   Sp ■^^ 

Fig.  14.     .\/.y^ou-  side  view. 
Fijj.  15.    OppoflitHi  Slide  of  same. 

EMI'EIW>ruiNrR  INDIAN KNJ*I8,   H.    f»p 4S 

Fig.  1«.     Basal  view. 

Fig.  17.     .\zygons  «ide  view. 

BARYCRINUh    WASHINOTOSKN818,    D.    Hp       41* 

Fig.  18.    Azygous  Hide  view. 
Fig.  19.    Oppoait**  nU\*^  of  ^ame. 

Cylh;«»crinitm  ini)Ianrnsi!«,  u.  sp 31 

Fig  20.    Basal  view. 

Fig,  21.    Azygou8  Hide  view 

Fig.  22.     I.,ateral  view. 
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PLATE  V. 


Page. 

DoLATOC'RINTft   CORTOROSUl*,    U.   8Ji M 

Pig.    1.     BftMl  view. 
Pig.    S.    Sammit  view. 
Fig.    3.    Azygous  side  view. 

DOLATOCRINUS  UAXMBLLI,  I).   »\) M 

Fig.    4.    Basal  view. 
Fig.    R.    Lateral  view. 
Fig.    6.    Kummit  view. 

DoLATor-BiNiifl  VAaruLDM,  Q.  ep 5V 

Fig.    7.    Baial  view. 
Fig.    8.    Sammit  view. 
Fig.    9.    AzjgonK  side  view. 

DOI.ATOCBINUB  KXORMATUA.  D.   Sp M 

Fig.  10.    Basal  view. 
Fig.  11.    Lateral  view,  azygoas  area  to  tlie  left. 
Fi&r.  12.    Summit  view. 

DOLATOOBINUS  PULCHELLUS,  H.  Sp S6 

Fig.  18.    Basal  view. 
Fig.  14.    Lateral  view. 
Fig.  16.    Sammit  view. 

I>OI.ATf>CRINU8  BBLi.rLue,  n.  sp S7 

Fig.  16.    Baaal  view. 

Fig.  17.    Azygoue  ^Ide  view. 

Fig.  18.    Summit  view. 

8TKIBAL«>rV8TlTEfl   SPIlAEROII)AI.I^i,   n.    -p BH 

Fig.  19.    Anterior  view. 
Fig.  20.    Basal  view. 
Fig.  21.    Summit  view. 
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C'ARVOCRINUS   KENTrCKIBNilI(».    U.    8p M 

Pijf.  22.    Anterior  view. 

Fig.  23.    Posterior  -lateral  view. 

Fig.  24.    Summit  view. 

I'LBtTROCTSTITBS  MBBC'EREXAIfl,   n.   Sp 90 

Fig.  25.    J>ort«al  view. 
Fig.  96.    Baaal  view. 

CY0rx>CYI»TOIDE8  ILLINOISKNSIP,    U.   Sp 61 

Fig.  27.    Outer  rim  of  a  specimen. 

Fig.  28.    Fragment  of  outer  rim  of  another  specimen. 
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NEW  AND  INTERESTING  SPECIE3  OP   PALAEOZOIC 

FOSSILS. 
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SUBKINGDOM  ECHINODERMATA. 


CLASS  CRINOIDEA. 
ORDER  PALiEOCRINOIDEA. 
FAMILY  ACTINOCRINIDiE. 

BATOCRINUS  POLYDACTYLUS,   n.    Sp. 

Plate  J,  Fig.  i,  view  of  calyx,  arms  and  part  of  the  column, 

azygoua  area  on  the  right. 

Species  above  medium  size.  Clayx  short,  saucer-shaped, 
about  four  times  as  wide  as  high;  interradial  areas  slightly 
flattened;  surface  granular.  Column  medium  size  and  composed 
of  alternately  larger  and  smaller  plates. 

Basals  form  an  hexagonal  disc,  less  than  twice  the  diameter 
of  the  column,  bearing  a  low  rim  around  the  depression  for 
the  attachment  of  the  column.  First  primary  radials  more  than 
twice  as  wide  as  high.  Second  primary  radials  quadrangular, 
nearly  three  times  as  wide  as  high.  Third  primary  radials 
not  much  larger  than  the  second,  twice  as  wide  as  high, 
pentagonal,  axillary,  and  support  upon  the  upper  sloping  sides 
the  secondary  radials.  In  each  lateral  ray  and  in  the  ray 
opposite  the  azygous  area  there  are  two  secondary  radials,  the 
last  of  which  are  axillary  and  bear  three  tertiary  radials,  the 
last  one  being  axillary  and  bearing  two  arms;  which  gives  to 
each  of  these  rays  eight  arms.  The  ray  on  the  right  of  the 
ftzygous  area  bears  three  secondary  radials,  the  last  one  being 
axillary  and  bearing  two  arms,  which  gives  to  this  ray  four 
arms.    The  ray  on  the  left  of  the  azygous  area  bears,  on  the 
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distal  side,  three  secondary  radials.  the  last  of  which  is  axillary, 
and  on  the  proximal  side  two  secondary  radials,  the  last  of 
which  is  axillary,  and  bears  on  the  distal  side  two  tertiary 
radials,  and  on  the  proximal  side  three  tertiary  radials,  the  last 
one  being  axillary,  giving  to  this  ray  five  arms.  There  are, 
therefore,  thirty,  three  i^rms  in  this  species.  The  arms  are  com- 
posed of  a  double  series  of  interlocking  plates  that  are  deeper 
than  wide  in  the  lower  part,  but  commence,  to  spread,  at  the 
upper  third,  and  become  perfectly  flat,  in  the  upper  part,  as 
they  do  in  Erelmocrinus^  but  without  the  usual  increase  in 
width.  The  plates  of  the  arms  do  not  seem  to  lengthen,  but 
instead  of  closing,  so  as  to  have  an  ambulacral  furrow  on  the 
inner  side,  they  become  perfeictly  fiat  on  both  sides,  or  concave 
externally.     Pinnules  dense. 

There  are  three  regular  interradials  in  each  area,  one  large, 
the  other  two  small,  but  of  unequal  length.  There  are  seven 
ftzygous  interradials,  the  first  one  heptagonal,  in  line  with  the 
first  primary  radials,  and  of  about  the  same  size.  It  is  followed 
by  three  plates,  in  the  second  range,  the  middle  one  being  the 
longer  and  larger  one.  On  each  side  of  the  upper  i>art  of  the 
middle  plate  there  is  a  small  plate  that  separates  it  from  the 
radial  series.  Above  the  middle  plate  of  the  second  ran^e, 
there  is  an  elongated  plate  that  extends  an  angle  to  the  top  of 
the  calyx.  The  vault  is  not  exposed,  but  it  bears  a  long 
slender  proboscis,  the  end  of  which  is  broken  off  at  the  top 
of  the  specimen  illustrated. 

This  specie  will  be  distinguished  by  its  depressed  calyx,  and 
thirty-three  arms  or  seventeen  ambulacral  orifices,  in  the  vault, 
and  by  the  flattening  of  the  arms  in  the  superior  part.  This  latter 
character,  in  a  greater  degree,  possibly,  has  been  regarded  as 
a  generic  character  in  Eretmocrinus.  This  species  and  others 
hereinafter  described  show  that  the  flattening  of  the  arms  is 
not  of  generic  importance.  Many  species  of  Baiocrinus  show 
the  tendency  of  the  arms  to. expand  or  flatten  toward  the 
superior  ends. 

Found  in  the  Keokuk  Group,  at  Boonville,  Missouri,  and  now 
in  the  collection  of  S.  A  Miller. 


BATOCRINUS  SAMPSONI,   n.   Sp. 

Plate  J,  Fig.  2,  azygous  view  of  a  specimen  compressed  so  as  1o 

^how   caljfX   and  arms;  Fig-  5,  lateral   view  of  anofher 

specimen  having  part  of  the  arms  removed,  showing 

vault,  proboscis    and  the    incurving  part  of  the 

aitws,  some  of  which  are  broken  off. 

Species  mediiim  size.      Calyx   obconoidal,  twice   as   wide   as 

high;  each  radial  series  where  unworn  bears  a   slight   angular 

ridge  frcm  the  basal  plates  to  the  free  arms;  interradial  areas 

flattened  but  very  little;  surface  granular;  truncated  for  a  small 

column. 

Basals  form  an  hexagonal  disc,  one-half  wider  than  the  diame- 
ter of  the  column,  and  having  a  height  less  than  the    distance 

from  the  column  to  the  margin.  First  primary  radials  wider 
than  high,  upper  face  slightly  arcuate  for  the  reception  of  the 
second  radials.  Second  primary  radials  quadrangular,  about 
twice  as  wide  as  high.  Third  primary  radials  pentagonal,  a  little 
larger  than  the  second,  not  quite  twice  as  wide  as  high,  axillary, 
and  support  upon  the  upper  sloping  sides  the  secondary  radials 
The  distal  side  of  each  third  primary  radial,  adjoining  the 
azygous  area,  bears  four  secondary  radials,  the  last  of  which 
is  axillary,  and  supports  upon  each  upper  sloping  side  a  free, 
arm;  the  proximal  side  of  each  bears  two  secondary  radials, 
the  last  of  which  is  axillary  and  supports  upon  the  distal  side 
two  tertiary  radials,  the  last  one  being  axillary  and  support- 
ing upon  each  upper  sloping  side  a  free  aim^  the  proximal  side 
of  each  secondaiy  radial  bears  three  tertiary  radials  that  sup- 
port a  single  arm.  This  arrrngement  gives  to  each  of  these 
rays  five  arms.  In  each  lateral  ray  there  are  two  "secondary 
radials,  the  last  one  being  axillary  and  supporting  the  tertiary 
radials.  In  one  of  these  each  distal  series  supports  four  ter- 
tiary radials,  the  last  one  being  axillary  and  supporting  upon 
each  upper  sloping  side  a  free  arm,  and  each  proximal  series 
supports  three  tertiary  radials,  the  last  of  which  supports  a 
free  arm  which  gives  to  this  lateral  ray  six  arms.  In  the 
other  lateral  ray,  one  of  the  distal  series  supports  three  tertiary 
radials,  the  last  one  being  axillary  and  supporting  upon  each 
upper  sloping  side  a  free  arm;  the  other  distal  series  and  each 
proximal  series,  support  three  tertiary  radials  each    of   which 


supports  a  free  arm,  which  givos  to  this  lalcrul  ray  tive  arms. 
In  the  ray  opposite  the  azygous  area  there  are  four  seciondary 
radials,  the  last  of  which  i.s  axillary  and  supports  UfxiQ  each 
upper  sloping  side  a  fnn;  arm.  wliit^h  givus  to  this  ray  four 
arms.  There  are,  theref<jre,  IwentySvy  arms,  in  this  sjiocies. 
The  arms  are  composed  of  a  double  serit-s  of  inUirloc-king 
plates  that  are  deeper  than  wide,  in  the  lower  ]Kirt,  but  flatten 
out  above  as  they  do  in  ETiimocrinu>,  but  without  tlie  usual 
increase  in  width.     Pinnules  long  and  denso. 

There  are  three  regular  interradials  in  each  area,  one  large, 
the  other  two  smaller  and  tsomewliat  elongatt'd.  Tliore  are  six 
azygous  interradials,  thi'  tirst  ono  hoptagonal,  in  lino  with  the 
first  primary  radials,  and  th«  largest  plate  in  the  calyx.  It  is 
followed  by  three  platen.  Ihe  central  one  being  smaller  than 
the  lateral  ones;  and  these  by  two  elongated  plates  that  con- 
nect with  the  plates  of  the  vault.  The  vault  is  conoidal  aud 
larger  than  the  calyx,  and  bears  a  long  aubceutral  proboscis. 
The  plates  of  the  vault  mid  proboscis  are  large  and  smooth. 

This  species  will  be  di.stinguished  by  its  general  form,  and 
twenty-five  arms  that  are  flattened  toward  their  terminal  ends. 
This  latter  character  belonps  to  all  s]>ecies  that  have  been  re- 
ferred to  Eretmocrinus.  This  species  and  others  herein  de- 
scribed show  that  the  flattening  of  the  arms  is  not  of  generic 
importance,  though,  in  a  marked  degree,  it  is  no  doubt  of 
specific  value.  We  have,  heretofore,  shown  that  the  other 
characters  ascribed  to  Eretmocrinus  are  possessed  by  different 
species  of  Batocrinus  and  that  one  and  all  are  not  of  generic 
value. 

Pound  ip  the  Keokuk  Group,  at  Boonville,  Missouri,  and  now 
in  the  collection  of  S.  A.  Miller.  The  specific  name  is  in  honor 
of  P.  A.  Sampson,  the  well  known  naturalist  of  Sedalia, 
Missouri. 

BATOCRINL'S   VETERATOR  n.   Sp. 

Plale  T,  Fig,  4,  view  of  calyx  and  arms  opposiie  the  azygotia  side, 
a  Utile  depressed,  and  arms  broken  off  at  the  upper  end. 
Species  medium  size.     Calyx  obconoidal,  two  and  a  half  times 
as  wide  as  high;  no  radial  ridges;  plates  slightly  convex;  sutures 
distinct,  somewhat  l>eveled;  surface  granular;  column  small. 


Basals  torm  an  hexagonal  disc  twice  as  wide  as  the  diame- 
ter of  the  coluran  and  havmg  a  height  less  than  half  the  dis- 
tance from  the  column  to  the  margin.  First  primary  radials 
one-half  wider  than  high,  and  superior  face  nearly  straight. 
Second  primary  radials  quadrangular,  about  three  times  as  wide 
as  long.  Third  primary  radials  pentagonal,  a  little  larger 
than  the  second,  about  three  times  as  wide  as  long,  axillary, 
and  support  on  the  upper  sloping  sides  the  secondary  radials. 
In  the  ray  opposite  the  azygous  area  there  are  three  secondary 
radials  on  one  side  and  an  axillary  plate  that  bears  two  arms; 
on  the  other,  there  are  two  secondary  radials,  the  last  of 
which  is  axillary  and  bears,  upon  one  side,  a  tertiary  plate, 
which  supports  a  single  arm,  and  upon  the  other  a  tertiary 
plate,  which  is  followed  by  an  axillary  plate  that  bears  two 
arms.  There  are,  therefore,  five  arms  in  this  ray.  One  of 
the  lateral  rays  is  constructed  in  the  same  manner  and  bears 
five  arms.  In  the  other  lateral  ray  there  are  two  secondary 
radials  in  each  series,  the  last  of  which  are  axillary  and  bear, 
upon  one  side,  two  tertiary  radials  that  support  a  single  arm 
on  each,  and  upon  the  other  side  two  tertiary  raidials,  the  last 
being  axillary  and  supporting  two  arms.  There  are,  therefore, 
six  arms  in  this  ray.  The  ray  on  the  right  of  the  azygous 
area  also  supports  six  arms,  while  the  ray  on  the  left  of  the 
azygous  area  supports  seven  arms,  the  proximal  one  being  a 
single  arm  and  the  other  three  double  arms.  By  this  arrange- 
ment there  are  twenty-nine  arms  in  this  species.  The  arms 
are  long  and  very  slightly  flattened  toward  the  superior  ends. 
Pinnules  very  dense. 

In  the  regular  interradial  areas  there  are  only  two  plates, 
one  following  the  other.  In  the  azygous  interradial  area  the 
first  plate  is  heptagonal,  in  line  with  the  first  primary  radials 
and  of  about  the  same  size.  It  is  followed  by  three  plates  in 
the  second  range,  which  nearly  fill  the  area,  above  these  the 
sutures  are  indistinct  in  each  of  our  specimens,  but,  appar- 
ently, there  is  only  one  plate,  making  five  plates  in  this  area. 
The  vault  is  not  disclosed  in  our  specimens,  but  two  of  them 
show  the  broken  ends  of  the  proboscis,  which  is   quite  small. 
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The  arms,  in  the  specimen  illustrattMl,  are  broken  off  and 
eroded  toward  the  top,  which  causos  tho  arms  to  appear  to 
flatten  more  than  thoy  roally  do.  Another  specimen  showing 
nearly  the  entiro  length  of  the  arms,  shows  only  a  little  flat 
tenlng  at  the  tips — about  tho  same  shown  in  B.  vemtslulus- 

This  species  is  distinguished  by  its  genernl  form,  number  of 
interradials,  and  tho  peculiarity  in  the  arrangement  of  its 
twenty-nine  aims. 

Found  in  tho  Keokuk  Group,  at  Boonville.  Missouri,  and  now 
in  the  coUoction  of  S.   A.  Miller. 

BATOCRINCS  VETUSTUS,   n.    Sp. 

Plate  I,  Fig.  6,  azypous   side  view  of  the  cnlyx  antt  pari  of  the 
arms;  ^ig.  6,  opposite  view  of  the  same  specimen. 

Species  medium  size.  Calyx  obpyramidal,  twice  as  wide  as 
high;  each  radial  series  bears  an  angular  ridge  from  the  basal ' 
plates  to  the  free  arms;  inten-adial  areas  flattened;  sutures 
slightly  beve>o<l;  surface  granular;  truncated  for  a  small 
column. 

Basals  form  an  hexagonal  disc  one  half  wider  than  the  diam- 
eter of  the  column  and  having  a  height  less  than  half  the 
diameter  of  the  column.  First  primary  radials  wider  than  high, 
upper  face  slightly  arcuat«  for  the  reception  of  the  second 
radials.  Second  primary  radials  quadrangular,  about  twice  as 
wide  as  high.  Third  primary  radials  pentagonal,  except  in  the 
typical  specimen,  the  one  on  the  right  of  the  azygous  area  is 
hexagonal,  and  the  one  opposite  the  azygous  area  Is  heptag- 
onal,  as  shown  in  figure  5-  Moreover,  in  the  typical  exam- 
ple, there  are  four  primary  radials,  in  one  of  the  lateral  series, 
as  shown  on  the  left  of  figure  6.  The  extra  plate  is  pentag- 
onal and  inserted  ■  between  the  second  and  third  primary 
radials.  The  third  primary  radials  are  of  unequal  size,  axillary, 
and  bear  upon  each  upper  sloping  side  secondary  radials.  On 
the  right  side  of  the  azygous  area,  on  the  distal  side,  there 
are  three  secondary  radials  and  an  axillary  plate  that  bears 
two  arms,  and  on  the  proximal  side  two  secondary  radials,  the 
last    being    axillary  ani    btj^rinj    ujion    each    upper    side  two 
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tertiary  radials,  each  of  which  bears  a  single  arm,  which 
gives  to  this  ray  four  arms.  On  the  left  side  of  the  azygous  area, 
on  the  distal  side,  there  are  four  secondary  radials  that  bear 
a  single  arm,  and  on  the  proximal  side  two  secondary  radials, 
the  last  of  which  is  axillary,  and  bears  upon  the  distal  side 
two  tertiary  radials  that  bear  a  single  arm,  and  on  the  prox- 
imal side  three  tertiary  radials,  the  last  being  axillary  and 
supporting  two  arms,  which  gives  to  this  ray  four  arms.  It 
will  be  noticed  that  the  number  of  arms  in  each  of  these  rays 
is  the  same,  but  the  arrangement  is  reversed.  In  one  lateral 
ray  there  are  upon  each  side  of  the  third  primary  radial  four 
secondary  radials,  the  last  being  axillary  and  supporting 
two  arms,  which  gives  to  this  ray  four  arms.  In  the  other 
lateral  ray  there  are  upon  each  side  of  the  third  primary 
radial  tvfo  secondary  radials,  the  last  being  axillary  and  bear- 
ing upon  each  upper  sloping  side  three  tertiary  radials,  the 
last  of  which  is  axillary  in  three  rays  and  supports  two  arms, 
and  the  other  one  supports  a  single  arm,  which  gives  to  this 
ray  seven  arms.  In  the  ray  opposite  the  azygous  area  there 
are  upon  one  side  five  secondary  radials  that  bear  a  single 
arm,  and  upon  the  other  side  five  secondary  radials,  the  last 
being  axillary  and  supporting  two  arms,  which  gives  to  this 
ray  three  arms.  There  are,  therefore,  twenty-two  arms  in  this 
species.  The  arms  are  composed  of  a  double  series  of  inter- 
locking plates  that  are  deeper  than  wide,  and,  as  far  as  pre- 
served in  the  typical  specimens,  show  no  tendency  to  flatten 
toward  the  sux)erior  ends.     Pinnules  long  and  dense. 

In  part  of  the  regular  interradial  areas  there  are  five  plates, 
one  followed  by  two,  and  then  one  in  the  third,  and  one  in  the 
fourth  range — in  other  areas  there  are  six  plates — two  in  both 
the  second  and  third  ranges.  In  the  azygous  area  there  are 
thirteen  plates.  The  first  one  is  heptagonal,  in  line  with  the 
first  primary  radials  and  fully  as  large  as  any  of  them.  It  is 
followed  by  three  plates  in  the  second  range,  five  in  the  third 
range,  three  in  the  fourth  range  and  one  in  the  fifth  range 
that  unites  with  the  plates  of  the  vault.  Our  specimens  do  not 
disclose  the  vault  and  proboscis. 

This  si)ecies  is  distinguished  by  the  numerous  interradials 
anfl  azygous  plates,  and  by  the  order  and  arrangement  of  twenty- 
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two  arms.  The  fourth  primary  radial  in  one  of  the  rays  is 
abnormal,  or  the  commencement  of  development  toward  some 
other  form,  that  is  unknown,  provided  other  specimens,  in  this 
species,  do  not  retain  the  same  character,  in  which  case,  it 
might  be  a  specific  character.  We  have  the  character  preserved, 
only  in  the  specimen  that  is  illustrated. 

Found  in  the  Keokuk  Group,  at  Bdonville,  Missouri,  and  now 
in  the  collection  of  S.  A.  Miller. 

BATOCRINUS  VENUSTULUS,   n.    Sp. 

Plale  7,  Fig.  7,  azjfgous  side  of  cnli^x  and  artM^  a  Utile 

depressed, 

m 

Species  medium  size.  Calyx  obconoidal,  twice  as  wide  as 
high;  each  radial  series  bears  a  low  angular  ridge  from  the 
basal  plates  to  the  free  arms;  int3rradial  areas  ^ligbtly  flat- 
tened; surface  granular;  truncated  for  a  medium-dsed  column. 

Basals  form  an  hexagonal  disc  one-third  wider  than  the 
diameter  of  the  column  and  having  a  height  less  thaQ  the  dis- 
tance from  the  column  to  the  margin.  First  primai^^  radials 
very  little  wider  than  high,  upper  face  slightly  areuate  for 
the  reception  of  the  second  radials.  Second  primary  radials 
quadrangular,  more  than  twice  as  wide  as  high.  Third  pri- 
mary radials  pentagonal,  a  little  larger  than  the  second,  about 
twice  as  wide  as  high,  axillary,  and  support  upon  the  upper 
sloping  sides  the  secondary  radials.  On  the  distal  side  of  the 
third  i^rimary  radial,  on  the  right  of  the  azygous  area  there 
arc  four  secondary  radials,  the  last  of  which  is  axUlary  and 
supports  upon  each  upper  sloping  side  a  free  arm;  on  the 
proximal  side  there  are  two  secondary  radials,  the  last  bein^ 
axillary  and  supporting  upon  the  distal  side  two  tertiary  ra- 
dials and  upon  the  proximal  side  three,  the  last  ones  support- 
ing free  arms,  which  gives  to  this  ray  four  arms.  In  thp  ray 
on  the  left  of  the  azygous  area,  the  third  primary  radial  sup- 
ports, upon  each  upper  sloping  side,  two  secondary  radials, 
the  last  being  .  axiliary  and  the  proximal  series  bears  on  the 
proximal  side  two  tertiary  radials  and  on  the  distal  side  two 
tertiary  radials  and  an  axillary  plate  that  supports  two  arms; 
the  distal  series  bears  upon  each  up{)er  sloping  side  two  ter* 
tiiry  radials  one  of  which  bears  an  axillary  plate  that  sup- 
ports two  arms.    This  arrangement  gives  to  this  ray  six  arms. 
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In  each  lateral  ray  the  third  primary  radial  supports  upon  each 
upper  sloping  side  two  secondary  radials  the  last  being  axillary 
and  bearing  upon  each  upper  sloping  side  three  tertiary  radi- 
als and  an  axillary  plate  which  supports  two  arms,  which  gives 
to  each  of  these  rays  eight  arms.  In  the  ray  opposite  the 
azygous  area,  there  are  three  secondary  radials  followed  by 
an  axillary  plate  that  supports  two  arms,  in  one  series,  and, 
in  the  other,  there  are  three  arms,  which  gives  to  this  ray 
five  arms.  There  are,  therefore,  in  this  species,  thirty-two 
arms.  The  arms  are  composed  of  a  double  series  of  interlock- 
ing plates  that  show  a  slight  tendency  to  flatten  at  the  in- 
curving superior  ends,  but  not  to  be  compared  in  this  respect 
with  Batocrinua  Sampsoni.     Pinnules  long  and  dense. 

In  one  of  the  interradial  areas  there  are  three  plates,  one 
followed  by  two  smaller  ones;  in  two  of  the  areas  there  are 
four  plates  in  each,  one  followed  by  two  in  the  second  range 
and  one  in  the  third;  and  in  the  other  area  there  are  five  plates, 
one  followed  by  two  in  the  second  range  and  two  in  the  third. 
There  are  seven  azygous  interradials,  the  first  one  heptagonal, 
in  line  with  the  first  primary  radials  and  of  about  the  same 
size.  It  is  followed  by  three  plates,  the  central  one  being 
larger  than  the  lateral  ones;  and  these  by  two  plates,  in  the 
third  range,  and  one  in  the  fourth,  that  is  somewhat  elongated 
and  reaches  the  plates  of  the  vault.  Vault  conoidal,  and  sub 
central  proboscis  smaller  than  in  B,  Sampsoni, 

This  species  will  be  distinguished  by  the  arrangement  of  its 
thirty-two  arms  from  all  other  species.  The  same  tendency  of 
the  arms  to  flatten  near  the  upper  ends  has  been  discovered 
in  other  species  of  Batocrinus  that  has  been  overlooked  by 
authors.  But  where  the  flattening  is  as  slight  as  in  our 
specimens  of  this  species,  it  is  probable  that  other  specimens 
will  not  show  any  flattening,  and  that  the  character  is  not  even 
of  specific  importance,  and,  moreover,  it  is  probable  that  it 
does  not  exist  in  younger  specimens,  which  would  again  tend 
to  destroy  its  importance. 

Found  in  the  Keokuk  Group,  at  BDonville,  Missouri,  and  now 
in  the  collection  of  S.  A.  Miller. 
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BATOCRINUS  IN^UETUS,   n.    Sp. 

PliUe  J,  Fig.  8,  nzygaua  view  of  cdlyr,  vauV^  proboseis  and  part 
of  I  he  arm^;  Fig.  9,  side  view  of  same  specimen. 

Species  rather  below  medium  size.  Calyx  ol)conoidalf  trun- 
cated below,  about  twice  as  wide  as  high;  surface  smooth  or 
finely  granular.     Column  medium  size. 

Basals  form  an  hexagonal  disc  one  half  wider  than  the  diame- 
ter of  the  column,  with  a  central  depression  and  rim  around 
it,  for  the  attachment  of  the  column.  First  primary  radials 
wider  than  high.  Second  primary  radials  quadrangular,  short, 
two  or  more  times  as  wide  as  high.  Third  primary  radials  a 
little  larger  than  the  second,  twice  as  wide  as  high,  pentagonal, 
axillary,  and  support  on  the  upper  sloping  sides  the  secondary 
radials.  In  each  lateral  ray,  the  third  primary  radial  supports, 
upon  each  upper  sloping  side,  two  secondary  radials,  the  last 
of  which  is  axillary  and  supports  upon  each  upper  sloping  side 
a  tertiary  radial,  that  bears  a  single  arm.  There  are,  there- 
fore, four  arms  in  each  of  these  rays.  The  distal  side  of  each 
third  primary  radial  adjoining  the  azygous  area  supports  three 
secondary  radials  that  bear  a  single  arm;  the  proximal  side  of 
each  supports  two  secondary  radials,  the  last  of  which  is  axil- 
lary and  supports  upon  each  side  a  tertiary  radial  that  bears 
a  single  arm.  There  are,  therefore,  three  arms  to  each  of 
these  rays.  In  the  ray  opposite  the  azygous  area,  the  third 
primary  sup])orts  upon  each  upper  sloping  side  three  second- 
ary radials,  the  last  of  which  supports  a  single  arm.  There 
are,  therefore,  sixteen  simple  arms  in  this  species  and  sixteen 
ambulacral  openings  to  the  vault.  The  arms  are  rather  small 
and  composed  of  a  double  series  of  interlocking  plates  that  are 
slightly  deeper  than  wide,  in  the  lower  part,  but  the  arms 
flatten  out  near  the  superior  ends,  as  they  do  in  many  other 
species  in  this  genus.     Pinnules  long  and  dense. 

There  are  three  regular  interradials  in  each  area,  one  large, 
the  other  two  small.  There  are  four  azygous  interradials,  one 
heptagonal,  inline  with  the  first  primary  radials  and  slightly 
larger  and  longer  than  either  of  them.  It  is  followed  by  three 
plates,  the  middle  one  being  the  larger  and  longer,  but  it  is 
cut  off  from  the  vault  by  the  tertiary  radials.  The  vault  is 
highly   convex,  with   a  large   proboscis   that    terminates  in  a 
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balloon-shaped  bulb)  that  has  the  azygous  opening  at  one  side 
of  the  summit.  The  plates  of  the  vault  are  plain,  or  slightly 
convex,  and  smooth,  but  each  plate,  on  the  central  and  lower 
part  of  the  balloon,  bears  a  central  tubercle,  while  the  small 
plates  on  top  and  surrounding  the  orifice  are  smooth. 

This  species  will  be  distinguished  by  the  arrangement  of  its 
sixteen  arms,  by  the  four  plates  in  the  azygous  area,  and  by  the 
balloon-shaped  proboscis.  The  shape  of  the  vault  and  probos- 
cis, in  this  genus,  varies  so  much,  that  it  may  be  doubtful 
about  how  far  its  form  may  be  regarded  as  of  even  specific 
importance.  We  have  among  the  species  herein  described  the 
long  slender  proboscis  extending  beyond  the  arms,  the  balloon- 
shaped  proboscis,  with  arms  capable  of  spreading  all  over  it, 
and  the  convex  vault,  without  proboscis,  save  a  swelling  area 
like  a  recumbent  proboscis,  with  the  azygous  orifice  below  the 
ambulacral  canals.  The  breaking  up  of  the  genus  Batocrinus, 
on  characters,  based  on  the  vault,  azygous  orifice,  and  superior 
part  of  the  arms,  into  subgenera  or  distinct  generic  names  does 
not  seem  to  be  practicable  or  natural. 

Found  in  the  Keokuk  Group,  at  Boonville,  Missouri,  and  now 
in  the  collection  of  S.  A.  Miller. 

BATOCRINUS  BROADHEADI,   n.    Sp. 

PUile  /",  Fig,    10,  basil   view   azjgous   side    up;    Fig.  If,  view 

opposite  the  azygous  area. 

Species  full  medium  size  and  among  the  larger  forms  with 
which  it  is  associated.  Calyx  somewhat  hemispherical,  in  gen- 
eral outline,  rather  more  than  twice  as  wide  as  high;  radial 
series  forming  low,  angular  ridges  from  t^he  basal  plates  to  the 
free  arms;  interradial  areas  gently  rounded;  arm  openings 
directed  nearly  horizontally;    sutures  distinct;  surface  granular. 

Basals  form  an  hexagonal  disc  that  expands  a  little  beyond 
the  angles  of  the  radial  ridges,  and  has  a  diameter  two  and  a 
half  times  the  diameter  of  the  column,  and  a  hemispherical 
depression  in  the  truncated  surface  below,  for  the  attachment 
of  the  column.  First  primary  radials  twice  as  wide  as  long, 
longitudinally  angular  in  the  central  part.  Second  primary 
radials  quadrangular,  and  varying  from  one  and  a  half  to  two 
and  a  half  times  as  wide  as  long.     Third  primary  radials  pen- 
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tagonal,  larger  than  the  Hecond,  wider  than  high,  greatest  width 
below  the  middle,  at  the  angles  formed  by  the  junction  of  the 
lower  expanding  and  upper  sloping  sides,  axillary,  and  sup- 
porting on  each  upper  sloping  side  the  secondary  radials.  In 
the  ray  on  the  right  of  the  az-ygous  area,  and  in  each  lateral 
ray,  there  are  two  secondary  radials,  the  second  one  of  which 
is  axillary,  and  bears  upon  each  superior  side  two  tertiary  ra- 
dials, which  gives  four  arms  to  each  of  these  three  rays.  In 
the  ray  on  the  left  of  the  uzyfious  area,  there  are  two  secondary 
radials,  in  the  proximal  series,  the  second  one  of  which  is  ax- 
illary, and  bears  upon  the  ]>roximal  side  two  tertiazy  radials, 
and  on  the  distal  side  one  lar^o  tertiary  radial,  and  in  the  dis- 
tal series  there  are  two  secondary  radials  only,  the  last  one 
being  quite  large.  This  gives  to  this  ray  three  arms.  In  the 
ray  opposite  the  azygous  area  the  third  primary  radial  bears 
upon  each  superior  .sloping  side  three  secondary  radials,  which 
gives  to  this  ray  two  arms.  There  are,  therefore,  seventeen 
arm  openings  to  the  vault  in  this  si>ecies. 

In  the  regular  interradial  area,  between  the  three  and  four 
armed  rays,  there  are  only  three  plates,  one  very  large  fol- 
lowed by  two  elon^ted  ])latos,  one  of  which  extends  higher 
than  the  other.  In  eich  of  the  otlier  three  regular  interradial 
areas  ibere  are  four  plates,  one  large  plate,  followed  by  two 
in  the  second  range  and  one  in  the  third.  The  azygous  area 
is  subovate  in  outline  and  contains  nine  plates.  The  Srst  one 
is  in  line  with  the  first  radial-s,  but  smaller  and  narrower;  it 
is  followed  by  three  much  larger  plates  in  the  sec(Hid  range, 
TjUd  these  by  throe  in  the  third  range,  which  are  supported 
on  two  of  the  plates  of  the  second  range.  Above  the  middle 
one  in  the  third  range  there  is  a  small  plate,  and  between  its 
right  superior  sloping  side  and  the  left  superior  side  of  the 
upper  plate,  in  the  third  range,  an  elongated  plate  is  sup- 
ported that  extends  its  superior  angle  between  the  second  ter- 
tiary radials  and  unites  with  the  plates  of  the  vault 

Vault  conoidal,  slightly  depressed  in  the  interradial  areas, 
and  covered  with  rather  large,  polygonal,  convex  plates.  Two 
small  ovarian  {■')  apertures  may  be  distinguished  between  the 
ambulacral  openings  in    the  azygous  area;    they  are  above  the 


17 

tertiary  radials,  at  tho  angles  between  the  two  vault  .plates,  in 
the  azygous  deprossioD,  and  the  smaller  plato  at  each  side  of 
the  ambulacral  canals.     Proboscis  unknown. 

Found  in  the  Keokuk  Group  at  Boonville,  Missouri,  and 
now  in  the  collection  of  S.  A.  Miller.  The  specific  name  is  in 
honor  of  Prof.  G.  C.  Broadhead,  formerly  State  Geologist  of 
Missouri,  a  gentleman  of  high  scientific  attainments,  whose 
professional  skill  and  untiring  energy  has  to  such  a  great 
extent  contributed  to  our  knowledge  of  the  geology,  as  well  as 
to  the  wonderful  development  of  the  mining  and  economical 
industries  of  that  state. 

BATOCRINUS  NITIDULUS,   n.    Sp. 

Plate  If  Fig.  12^  azygous  view  of  calyx  and  vault;  Fig,  13, 

opposiie  view  of  same. 

We  have  four  specimens  of  this  species  of  the  same  size  and 
in.  the  same  state  of  preservation  as  the  one  illustrated.  None 
of  them  show  any  of  the  arms. 

Species  below  medium  size.  Calyx  broadly  truncated  below 
and  obconoidal  above,  or  like  the  frustum  of  a  cone;  one-half 
wider  than  high.  Plates  convex,  usually  bearing  a  transverse 
angular  ridge,  and  beveled  from  the  central  part  to  the  su- 
tures. No  radial  ridges.  Column  small  and  having  a  very 
small,  round,  columnar  canal. 

Basals  form  an  hexagonal  disc  nearly  twice  as  wide  as  the 
diameter  of  the  column  and  having  a  height  less  than  half  the 
diameter  of  the  column.  First  primary  radials  wider  than  high. 
Second  primary  radials  quadrangular,  about  three  times  as 
wide  as  high.  Third  primary  radials  vary  from  pentagonal  to 
heptagonal  depending  upon  the  number  of  interradials  that  each 
side  abuts  against,  and  they  vary  somewhat  in  size,  but  are 
about  twice  as  large  as  the  second  radials,  axillary,  and  sup- 
port on  each  upper  sloping  side  two  secondary  radials,  the 
last  one  of  which  is  axillary  and  supports  on  each  upper  slop- 
ing side  a  single  tertiary  radial.  There  are,  therefore,  four 
arm  openings  to  the  vault  from  each  ray  or  twenty  ambulacral 
openings  to  the  vault.  The  probability  is  that  the  arms  did 
not  bifurcate  and  that  the  species  had  only  twenty  arms. 

There  are  three  regular  interradials,  in  each  area,  one  large 

the  other  two    smaller   and   somewhat  elongated,  ir.  the  speci 
—8  '^ 
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men  Ulnstrated;  but  in  other  spccimetis  in  some  of  the  areas, 
there  are  only  two  plates,  one  following  the  other.  There  are 
ei^ht  azygous  interradials  in  tho  specimen  illustrated,  the  first 
one  heptagonal,  in  line  with  the  first  primary  radials  and  of 
about  the  ^me  size.  It  is  followed  by  three  plates,  the  mid- 
dle one  being  the  smaller,  and  these  are  followed  by  four 
smaller  plates  that  are  cut  off  from  the  vault  by  the  union  of 
the  tertiary  radials.  In  some  of  the  other  specimens,  there 
are  only  Uiroe  plates  in  the  third  range  and,  hence,  only  seven 
azygous  plates.  The  vault  is  conoidal,  covered  with  convex 
plates  and  bears  an  almost  central  proboscis. 

This  species  is  distinguished  by  its  trim,  neat  form,  beveled 
plates  and  twenty  ambulacral  oijenings  to  the  vault.  This  is 
one  of  the  forms  that  might  be  referred  to  Eretmoerinua.  if 
that  were  a  valid  genus. 

Found  in  the  Keokuk  Group,  at  Boonville,  Mo.,  and  now  in   ' 
the  collection  of  ti.   A.  Miller. 

BATOCRINUS    PECLI.IAltIS,    H.    Sp. 

PJate  I,  Fig.  14,  azygous  side  view;  Fig.  lH,  basal  view;  Fig. 
Id,  summit  view  of  ihe  same  specimev. 

Species  below  medium  size.  Calyx  somewhat  obcocoidal,  but 
spreading  upward  canopy-like,  and  directing  the  ambulacral 
openings  horizontally.  Truncated  nearly  three  times  tho  diam- 
eter of  the  column;  plates  moderately  convex;  sutures  plain; 
surface  granular.     Column  small;  canal  cinque  foil. 

Basals  form  an  hexagonal  disc  nearly  three  times  the  di- 
ameter of  the  column,  concave  centrally  below  for  the  attach- 
ment of  the  column,  and  having  a  height  equal  to  about  half 
the  diameter  of  the  column.  First  primary  radials  wider  than 
high.  Second  primary  radials  quadrangular,  three  times  as 
wide  as  high.  Third  primary  radials  pentagonal,  larger  than 
the  second,  nearly  three  times  as  wide  as  high,  axillary  and 
support  on  the  upper  sloping  sides  the  secondary  radials.  On 
the  distal  side  of  each  ray  adjoining  the  azygous  area  there 
are  three  secondary  radials,  and  on  the  proximal  side  two  sec- 
ondary radials,  the  last  of  which  is  axillary  and  bears  upon 
each  upper  slopping  side  two  tertiary  radials,  which  gives  to 
each  of  these  rays  three  arms.     One  of  the  lateral  rays  is  con- 
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structed  in  like  manner  and  bears  three  arms.  The  other  lateral 
ray  bears  upon  each  of  the  upper  sides  of  the  third  primary 
radial  two -secondary  radials,  the  last  being  axillary  and  sup- 
porting on  each  upper  sloping  side  two  tertiary  radials,  which 
gives  to  this  ray  four  arms.  In  the  ray  opposite  the  azygous 
area  there  are  three  secondary  ^radials,  which  gives  to  this  ray 
two  arms.  There  are,  therefore,  fifteen  arms  in  this  species, 
as  shown  by  the  ambulacral  openings  to  the  vault. 

There  are  three  regular  interradials  in  each  area,  one  large, 
the  other  two  small  and  somewhat  elongated.  The  azygous 
area  is  very  peculiar,  as  the  proboscis  having  the  azygous 
orifice  separates  the  tertiary  radials  and  projects  below  the 
ambulacral  openings  and  occupies  nearly  half  the  azygous 
ai'ea.  The  first  plate  is  heptagonal,  in  line  with  the  first 
primary  radials  and  the  largest  plate  in  the  body.  There  are 
three  plates  in  the  second  range,  the  middle  one  being  the 
smaller  and  supporting  the  plates  that  surround  the  azygous 
orifice.  In  the  third  range,  on  one  side  of  the  recumbent  pro- 
boscis or  azygous  ridge,  there  is  one  rather  large  plate,  and  all 
the  other  plates  in  the  area  are  small  and  form  part  of  the 
round  recumbent  proboscis.  The  vault  is  highly  convex,  and 
has  a  capacity  equal  to  or  greater  than  that  of  the  calyx.  It 
is  covered  with  small,  convex,  polygonal  plates.  Upon  the 
azygous  side  of  the  center  a  convex  elevation  arises  that  be- 
comes more  defined  as  it  passes  down  between  the  ambulacral 
orifices  and  finally  projects,  like  the  end  of  a  proboscis,  below 
the  arms  in  the  upper  third  of  the  azygous  area.  It  ap- 
pears like  the  recumbent  proboscis  in  Siphonocrinus  armosus, 
though  not  projecting  quite  as  much.  Probably  the  word 
*^*proboscis"  should  not  be  used  in  the  definition,  for  it  is 
merely  a  rounded  ridge  from  one  side  of  the  vault  that  termi- 
nates in  a  hemispherical  projection  that  bears  an  orifice  in  the 
upper  part  of   the  azygous  area,  as  shown  in    the  illustration. 

This  species  is  distinguished  by  its  general  form,  convex  vault, 
recumbent  proboscis  with  orifice  below  the  arms,  and  by  its 
fifteen  arms,  from  all  other  species.  By  some  it  might  be  re- 
ferred to  DorycrinuSf  but  we  think  it  is  clearly  a  Batocrinus. 
Found  in  the  Keokuk  Group,  at  Boonville,  Missouri,  and  now 
in  the  collection  of  S.  A.  Miller« 


BATOCUINtIS    IMPARir.lS,   n.    fip. 
Plate  I,  Fiif.    17,    rtzygous  view;  Fig,  18,  opposite  azygous  aide 

We  have  several  spocimens  of  this  species  varying  from  half 
the  size  of  the  one  illustrated  to  about  one-fourth  larger.  N(»» 
of  them  show  any  of  the  arms,  and  tho  one  illustrated  is  best 
preserved. 

Calyx  urn-shaped;  about  one-fourth  wider  tiian  high,  though 
sometimes  nearly  as  high  as  wide.  Plates  tomid;  no  radial 
ridges;  sutures  distinct;  column  Kmall;  surface  ftranular. 
■  Basals  form  a  very  low  hexagonal  cup  about  thi-ee  times  as 
wide  as  the  diameter  of  the  column.  The  columnar  facet  is 
round,  deep  and  preserves  the  serrated  lines  for  tho  attachment 
of  the  column.  The  convexity  of  tlie  |)latos  extends  belgw  the 
point  of  attachment  of  the  coluinn.  Ttie  first  primary  radials 
are  much  larger  than  any  other  platos  in  the  body  and  have 
a  height  nearly  equaling  the  widtli.  Second  primary  radials 
quadrangular,  about  twice  as  wide  as  high.  Third  primary 
radials  very  little  larger  than  the  second,  pentagonal,  axillary, 
and  support  on  each  upper  sloping  side  of  three  rays  two 
secondary  radials,  which  gives  to  each  of  these  rays  two  arms. 
Each  third  primary  radial  adjoining  the  azygous  area  bears 
upon  the  distal  upper  side  two  secondary  radials,  the  last 
one  bearing  a  single  arm,  and  upon  the  proximal  side  two 
secondary  radials  the  last  of  which  is  axillary  and  bears  upon 
each  upper  sloping  side  a  single  tertiary  radial  which  gives 
to  each  of  these  rays  three  arms.  There  are,  therefore,  twelve 
arm  openings  to  the  vault  in  this  species. 

There  are  three  regular  interradials  in  each  area,  one  large, 
the  other  two  smaller,  somewhat  elongated,  and  unite  with  the 
plates  of  the  vault.  The  azygous  area  is  large.  The  first 
plate  is  in  line  with  the  first  primary  radials  and  of  about  the 
same  size.  It  is  followed  by  three  rather  large  plates,  in  the 
second  range,  and  these,  by  three  small  plates,  in  the  third 
range,  that  unite  with  three  plates  that  separate  t^e  arms  and 
unite  with  the  plates  of  the  vault.  The  vault  is  convex  and 
covered  with  convex  polygonal  platas.  The  proboscis  is  small 
and  subcentral,  but  it  is  broken  off  close  to  the  vault  in  all 
our  specimens. 
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This  species  is  distinguished  by  its  general  form,  convex 
plates,  union  of  interradials  with  the  plates  of  the  vault,  and 
by  having  twelve  arms.  It  cannot  be  mistaken  for  any  other 
described  species. 

Pound  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

BATOCRINUS  INCULTUS,    n.    Sp. 

Plaie  7,  Fig.  19;   azygoua  view;  Fig.  20,  opposite  azygous  side. 

We  have  four  specimens  which  we  refer  to  this  species, 
though  there  is  some  difference  in  the  azygous  areas.  None 
of  them  show  any  arms.  Species  below  medium  size.  Calyx 
urn-shaped  and  nearly  as  high  as  wide.  Plates  highly  convex; 
no  radial  ridges;  sutures  distinct.  Column  round,  rather  large 
and  having  a  cinque  foil  canal. 

Basals  form  an  elevated  hexagonal  cup  about  twice  as  wide 
as  the  diameter  of  the  column  and  having  an  hemispherical 
depression  below,  for  the  insertion  of  th^  column.  The  first 
primary  radials  are  the  largest  plates  in  the  body,  except  the 
first  azygous  plate,  and  have  a  height  nearly  equal  to  the 
width.  Second  primary  radials,  quadrangular,  and  about  or 
less  than  one-half  wider  than  high.  Third  primary  radials 
considerably  larger  than  the  second,  and  pentagonal  or  hexa- 
gonal, depending  on  the  number  of  plates  they  abut  upon,  in 
the  inter  radial  areas,  axillary,  and  support  on  each  of  the 
superior  lateral  sides  two  secondary  radials,  each  of  which 
bears  a  single  arm.  There  are,  therefore,  ten  arm  openings 
to  the  vault,  in  this  species. 

The  regular  interradial  areas  are  elongated  and  generally 
have  four  plates,  but  sometimes  only  three.  There  is  one  in 
the  first  range,  generally  two  elongated  plates  in  the  second 
range,  but  sometimes  only  one,  and  one  elongated  plate  in  the 
third  range  that  connects  with  the  plates  of  the  vault.  The 
aiygous  area  is  large,  and  the  number  of  plates  is  not  uniform. 
The  first  plate  is  in  line  with  the  first  primary  radials  and 
fully  as  large  as  any  of  them.  It  is  followed,  in  the  specimen 
iUnstrated,.  in  the  second  range,  by  four  plates,  but,  in  other 
specimens,  there  are  only  three.  .Above   these,   in  the  speci- 


men  illustrated,  there  are  three  plates,  followed  by  two  plates 
that  connect  with  the  plates  of  the  vault,  but  in  other  speci- 
mens only  three  or  four  plates  can  be  distinguished. 

The  vault  is  convex  and  is  covered  by  a  few  large  convex 
plates,  and  bears  a  large  subcentral  proboscis,  which  is  sur- 
rounded, near  the  base,  by  large  convex  plates. 

This  species  bears  some  resemblance  to  B.  imparilis,  above 
desfsribed,  but  the  calyx  is  more  elongated,  the  vault  and  jiro- 
boscis  are  altogether  different,  and  it  has  only  ten  arms,  while 
that  species  has  twelve.  When  compared  with  other  described 
species  the  differences  are  equally  as  well  defined.  We  may 
here  call  attention  to  the  fact,  that  the  number  of  plates  in 
the  azygons  and  regular  interradial  areas,  in  the  genus  Bato- 
crimu,  is  of  less  importance  than  the  number  of  ambulacral 
openings  to  the  vault,  not  only  as  shown  by  this  species,  but 
as  shown  by  many  otheis,  in  our  possession. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missoari,  and  now  in  the'collection  of  S.   A.  Miller. 

BATOCRINtlS   INSPERATL'S,   n.   sp. 
Plate  T,  Fig.  2!,  azygous  view;   Fig.   22,   oppoaile  azygous  side. 

This  species  is  founded  upon  a  singly  specimen,  that  seems 
to  be  perfect  in  all  its  parts,  and,  if  abnormal,  we  do  not  know 
from  what  parents  it  arose.  The  calyx  and  vault  together 
have  a  sub-elliptical  outline  with  both  ends  slightly  truncated. 
Species  below  medium  size.  Calyx  um-shaped,  about  as  high 
as  wide.  Plates  tumid;  no  radial  ridges;  sutures  distinct; 
surface  granular.  Column  round  and  small.  It  has,  however, 
only  four  radial  series. 

Basals  form  an  elevated  hexagonal  cup,  about  twice  as  wide 
as  the  diameter  of  the  column,  and  having,  the  plates  rounded 
below  to  a  hemispherical  depression  for  the  insertion  of  the 
column.  First  primary  radials  wider  than  high  and  of  unequal 
size,  though  there  are  only  four  of  them.  Second  primary 
radials  quadrangular,  and  nearly  as  long  as  wide,  .'niird  pri- 
mary radials  considerably  larger  than  the  second,  three  hexag- 
onal and  one  heplagonal,  axillary,  and  support  on  each  of 
the  superior  sloping  sides  two  secondary  radials,  each  of  which 
bears  a  single  arm.  There  are,  therefore,  eight  arm  openings 
to  Uie  vault  in  this  species. 
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The  first  regular  interradials  are  large,  tumid  plates,  and,  in 
one  of  the  areas,  the  first  one  is  followed  by  two  elongated 
plates,  that  unite  with  two  plates  belonging  to  the  vault,  but, 
in  the  other  two  areas,  the  first  one  is  followed  by  two  plates 
in  the  second  range  and  two  smaller  ones  in  the  third  range, 
that  connect  with  two  plates  belonging  to  the  vault.  The  first 
azygous  plate  is  in  line  with  the  first  primary  radials,  very 
tumid,  and  rather  larger  than  either  of  them.  It  is  followed 
by  three  plates  in  the  second  range,  and  these  by  two  in  the 
third  range,  that  unite  with  the  plates  of  the  vault.  The  vault 
is  elevated  over  the  ambulacral  canals,  conical,  and  bears  a 
large  central  proboscis,  which  is  broken  off  in  our  specimen. 
The  plates  on  the  vault  are  polygonal,  tumid  and  few  in  num- 
ber.* 

This  species  cannot  be  compared  with  any  other,  unless  it  is 
for  the  purpose  of  showing  that  it  is  abnormal,  and  not  entitled 
to  a  specific  name  It  is  four-fifths  of  a  Batocrintis.  It  agrees 
with  Batocrinus  as  far  as  it  goes.  The  definition  of  Baiocrinus 
requires  five  radial  series, -and  this  species  has  only  four.  The 
radial  series  that  is  missing  is  the  one  opposite  the  azygous 
area.  Probably  it  will  be  found  to  be  as  near  B.  incuUus  as 
to  any  other  species,  but,  aside  from  the  four  radial  series,  it 
will  be  noticed  that  the  interradial  and  azygous  areas  and  the 
vault  and  proboscis  are  quite  different  in  the  two  species.  Take 
from  B.  incuUtAS  on^  radial  series  and  one  interradial  area  and 
close  up  the  opeiiing,  it  will  be  found  to  be  widely  different 
from  this  species  in  general  form  and  outline.  The  differences 
are  even  more  marked  when  compared  with  B.  imparilis,  which 
has  twelve  ambulacral  openings.  We  see  no  reason  why  a  cri- 
noid  should  not  have  perpetuated  itself  while  having  only  four 
radial  series  as  well  as  if  it  had  six.  The  difficulty  that  is  hard 
to  overcome  in  this  case! is,  if  we  have  here  a  good  species, 
we  ought  also  to  have  a  good  genus,  and  yet  we  are  unwilling 
to  take  it  out  of  the  genus  BatocriniLS.  If  our  specimen  is  ab- 
normal, it  is  well  worth  defining  and  illustrating,  and  the  spe- 
cific name  we  have  given  it  will  serve  for  a  handle  until  some 
one  has  ascertained  to  what  species  it  should  be  referred,  and 
even  then  the  synonymy  will  not  have  altogether  lost  its  use- 
fulness.    We  are  of  the  opinion  that  our  specimen  descended 


from  a  Bettocrinw,  and,  if  we  had  two  specimens,  we  would 
bo  confident  that  it  could  perpetuate  itself  and,  therefore,  rank 
as  a  species;  hut.  If  the  single  specimen  is  all  that  ever  ex- 
isted, we  would  say  it  is  abnormal,  and  only  proves  the  great 
vitality  the  species  possessed,  that  gave  it  the  strength  to  grow 
to  maturity  in  the  perfect  form  of  its  kind,  while  one-fifth  of 
the  body  was  absent  from  its  birth  or  inception.  Under  all 
the  circumstances,  probably,  the  specific  name  should  be  re- 
ceived only  provisional  l5-. 

Found  in  the  Burlington  Group,  at  Sedalia,  Missouri,  and 
now  in  the  collection  of  S.  A.  Miller. 

BATOCRINUS  FORMACEUS,   n.    sp. 
Plate  I,  Fig,  23,  azygous  view;  Fig.  24,  opposite  view. 

Species  medium  or  above  medium  size.  Calyx  bowl-shaped, 
semi  elliptical,  broadly  rounded  below;  height  two-thirds  the 
diameter;  no  radial  ridges;  sutures  distinct,  not  beveled;  sur- 
face granular.     Column  small,  round. 

Basals  form  an  hexagonal  disc  about  twice  as  wide  as  the 
diameter  of  the  column  with  an  hemispherical  columnar 
cavity  radiatf'ly  Furrowed.  First  radials  large,  expanded,  Ihroo 
hexagonal  and  two  heptagonal.  Second  radials,  quadrangular, 
a  little  wider  than  long.  Third  radials  one-half  larger  thah 
the  second,  pentagonal,  except  the  one  upon  the  left  of  the 
azygous  area,  which  is  hexagonal,  and  three  of  the  rays  sup- 
port upon  each  upper  sloping  side  two  secondary  radials,  tho 
last  of  which  is  axillary  and  supports  upon  each  upper  slop- 
ing side  two  tertiary  radials  which  gives  to  each  of  these  rays 
four  arms.  In  one  of  the  lateral  rays  there  are  upon  one  side 
three  secondary  radials  and  upon  the  other  two  secoodary 
radials,  the  last  l>eing  axillary  and  supporting  upon  each  upper 
sloping  side  two  tertiary  radials,  which  gives  to  this  ray  threo 
arms.  In  the  ray  opposite  the  azygous  area  the  third  primary 
radial  supports,  upon  each  superior  side,  three  secondary 
radials,  which  gives  to  this  ray  two  arms.  There  are,  there- 
fore, seventeen  arm  openings  to  the  vault  in  this  species. 

The  regular  areas  do  not  connect  with  the  vault,  except  in 
the  area  between  the  two  and  three-armed  rays  and  the  num- 
ber of  plates  in  each  varies    from  three  to  five.    The  azygous 
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area  is  very  large  and  contains  fifteen  plates.  The  first  one 
is  in  line  with  the  first  primary  radials  and  of  the  same  size. 
It  is  followed  by  three  plates  in  the  second  range,  five  plates 
in  the  third  range,  three  in  the  fourth  range  and  above  these 
there  are  three  plates  two  of  which  connect  with  the  plates  of 
the  vault.  Vault  convex,  composed  of  polygonal,  convex 
plates  and  bears  a  strong  subcentral  proboscis. 

This  species  is  distinguished  by  its  general  form,  absence  of 
radial  ridges,  and  seventeen  ambulacral  openings  to  the  vault. 
It  will  also  be  distinguished  by  the  number  of  plates  in  the 
azygous  area,  if  that  feature  is  of  specific  importance,  but  we 
have  known  the  number  of  plates,  in  the  azygous  area,  to 
vary,  among  specimens,  that  we  have  referred  to  the  same 
species,  and,  probably,  in  this  species  some  specimens  may 
show  a  less  number  of  plates,  commencing  with  the  five  plates 
in  the  third  range  and  concinuing  to  the  vault.  We  have  seen 
two  specimens  besides  the  one  illustrated,  but  the  plates  in  the 
upper  part  of  the  azygous  area  are  either  not  well  preserved 
or  are  not  to  be  distinguished  from  the  type. 

Found  in  the  Burlington  Group,  at  Sedalia,  Missouri,  and 
now  in  the  collection  S.  A.  Miller. 

BATOCRINUS  INCONSUETUS,    U.    Sp. 

Plale  I,  Fig.  25,  basal   view;    Fig,    26,    summit   view;    Fig.  27, 

azygous  side  view. 

Species  medium  or  below  medium  size.  Calyx  very  low  and 
saucer-shaped;  height  not  more  than  one- fourth  the  diameter, 
and  ambulacral  openings  directed  horizontally;  slight  radial 
ridges,  interradials  plain;  surface  smooth.  Column  medium 
size  and  round. 

Basals  form  a  circular  disc  that  projects  below  the  first 
primary  radials  about  the  thickness  of  a  plate,  has  a  diameter 
about  twice  as  great  as  the  diameter  of  the  column,  and  bears 
a  concave,  radiately  lined  depression  for  the  columnar  attach, 
ment.  First  primary  radicals  twice  as  wide  as  long,  three 
hexagonal  and  two  heptagonal.  Second  primary  radials  quad- 
rangular, about  three  times  as  wide  as  long.  Third  primary 
radials  a  little  larger  than  the  second,  twice  as  wide  as  long, 
pentagonal,  axillary  and  in  each  lateral  ray  support  upon  each 
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upper  slopinf^  side  two  secondary  radials,  tho  last  of  which  is 
axillary  and  supports  upon  each  uppor  side  two  tertiary 
radials  which  givos  to  each  of  these  rays  four  arms.  Ujjon 
the  distal  side  of  the  third  primary  radials  adjoining  the  azy- 
gons  area  there  aro  four  secondary  radials,  and  on  the  proxi- 
mal side  two  secondary  radials,  the  last  of  which  is  axillary 
and  bears  upon  the  distal  side  two  tertiary  radials,  and  upon 
the  proximal  side  three  tertiary  radials  which  arrangement 
gives  to  each  of  these  rays  three  arras.  In  the  ray  opposite 
the  anygous  area  there  are  three  secondary  radials  upon  each 
side  of  the  third  primary  which  gives  to  this  ray  two  arme. 
There  are,  therefore,  sixteen  ambulacral  openings  to  the  vault 
in  tMs  species,  and  the  last  radials  are  small  and  contracted 
which  makes  it  probable  that  the  arms,  which  are  not  pre- 
served, are  single  and  not  large. 

There  are  three  regular  interradials  in  each  area,  one  fol- 
lowed by  two  in  the  second  range  that  are  short  and  enclosed 
below .  the  tertiary  radials  so  that  they  do  not  approach  the 
vault.  The  first  azygous  plate  is  in  line  with  the  first  primary 
radials  and  somewhat  longer,  and  it  is  followed,  in  the  second 
range,  by  four  plates  that  very  much  widen  tho  lower  part  of 
the  area.  There  are  four  plates  in  the  third  range  and  these 
are  followed  by  a  single  narrow  elongated  plate  that  connects 
.  with  the  plates  of  the  vault. 

The  vault  is  low  and  has  about  the  same  capacity  as  the 
calyx.  It  is  covered  with  polygonal,  convex  plates  and  bears 
a  small  subcentral  proboscis.  The  ovarian  apertures  are  cou> 
spicuous  in  this  species.  There  are  two  between  each  pair  of 
arms  and  one  between  the  secondary  and  tertiary  series  in  the 
three-armed 'rays,  which  makes  sixteen  in  the  species.  They 
are  above  the  calyx  and  connect  with  the  ambulacral  canals 
under  the  vault. 

This  species  is  distinguished  by  its  general  form,  sixteen 
arms,  four  azygous  plates  in  the  second  range,  short  regular 
interradifd  areas,  and  ovarian  apertures.  It  cannot  be  mis- 
taken for  any  other  described  species. 

Found  by  S.  A.  Miller  in  the  Keokuk  Group,  at  Boonville, 
Missouri,  and  now  in  his  c^Uect'on. 
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BATOCRINUS  SERRATUS,   n.    Sp. 

Plate  7,  Fig.  28^  hasal   view;    Fig.  29,  azygous  side  view\   Fig. 

30,  summit  view. 

Species  medium  or  below  medium  size,  the  one  illustrated  is 
the  largest  among  four  which  are  before  us.  Calyx  nearly 
flat;  height  one-fifth  or  one-sixth  the  diameter,  and  ambulacral 
openings  directed  horizontally;  radial  series  project  at  the 
margin  so  as  to  notch  the  circumference  at  the  interradial 
parts,  and  they  are  somewhat  lobed,  without  radial  ridges; 
surface  granular.     Column  round,  medium  size. 

Basals  form  a  subhexagonal  disc,  that  projects  below  the 
first  primary  radials  about  the  thickness  of  a  plate,  has  a 
diameter  about  one -half  greater  than  the  diameter  of  the  col- 
umn, and  bears  a  slight  concave,  radiately  lined  depression, 
for  the  columnar  attachment.  First  primary  radials  twice  as 
wide  as  long,  three  hexagonal,  two  heptagonal.  Second  pri- 
mary radials  quadrangular  and  from  two  to  three  times  as  wide 
as  long.  Third  primary  radials  a  little  larger  than  the  second, 
twice  as  wide  as  long,  pentagonal,  axillary  and  in  each  lateral 
ray  support  upon  each  upper  sloping  side  two  secondary  ra- 
dials, the  last  of  which  is  axillary  and  supports  upon  each 
upper  sloping  side  two  tertiary  radials,  which  gives  to  each 
of  these  rays  four  arms.  Upon  the  distal  side  of  the  third 
primary  radials  adjoining  the  azygous  area  there  are  three 
secondary  radials,  and  on  the.  proximal  side,  two  secondary 
radials,  the  last  of  which  are  axillary  and  bear  upon 
each  superior  sloping  side  two  tertiary  radials  which  gives  to 
each  of  these  rays  three  arms.  In  the  ray  opposite  the  azy- 
gous area  there  are  three  secondary  radials  upon  each  side  of 
the  third  primary  radial,  which  gives  to  this  ray  two  arms. 
There  are,  therefore,  sixteen  ambulacral  openings  to  the  vault 
in  this  species. 

The  regular  interradial  areas  are  elongated  and  not  uniform. 
In  two  of  the  areas  one  large  plate  is  followed  by  one  short 
small  plate  and  one  elongated  plate  that  unites  with  two  plates 
bel^ging  to  the  vault.  In  another  area  there  are  two  plates 
corresponding  to  the  elongated  plate  just  mentioned,  and  the 
last  one  ^unites  with  the  plates  of  the  vault,  and  in  the  other 
area  there  are  only  two  plates,  one  following  the  other,  and  they 
are  cut  off  by  the  third  radials  from  uniting  with  the  plates  of 


the  vault.  Tho  first  azygous  plate  is  in  line  with  the  first 
primary  radials  and  somewhat  smaller;  it  is  followed  by  three 
plates  in  the  second  range  and  two  in  the  third  range,  that 
unite  with  tho  plates  of  the  vault. 

The  vault,  though  low.  has  more  capacity  than  the  calyi. 
It  is  covered  with  polygonal,  convex  plates  and  bears  a  small 
subcentral  proboscis.  The  ambulacral  areas  are  convex  and 
the  interambulacral  areas  abruptly  depressed  at  the  tnterradial 
areas,  so  that  the  vault  presents  the  same  notched  margin  that 
belongs  to  the  calyx.  There  are  sixteen  ovarian  apertures, 
but  they  are  small  and  situated  close  to  the  ambulacral  open- 
ings and  not  as  far  back  upon  the  vault  as  in    B.   inconaueivs. 

This  species  when  compared  with  B.  inoonsttetits,  that  has 
the  same  number  of  arms,  will  be  found  to  have  quite 
different  interradial  and  azygous  areas  and  fewer  plates  in 
them;  there  are  fewer  tertiary  radials  in  the  rays,  and  the 
lolwd  rays  and  depressed  marginal  interradial  areas  serve  at  once 
to  distinguish  it,  without  touching  upon  minor  differ- 
ences, that  will  occur  to  any  one  who  reads  the  descriptions. 
It  is  so  different  from  all  other  described  species  that  no  com- 
parison with  any  of  them  is  necessary. 

Pound  by  S.  A.  Miller  in  the  Keokuk  Group,  at  BooneviUe, 
Missouri,  and  now  in  his  collection. 

BATOCRINUS   IGNOTUS,   n.    Sp. 

Plate  I,  Fig.  31,  basal  view;  Fig.  32,  azygout  side  vitto;  Fig. 
33,  summit  view. 

Species  medium  size.  Calyx  low,  three  times  as  wide  as 
high  and  ambulacral  openings  directed  horizontally.  Radial 
series  rounded,  most  strongly  convex  at  the  margin;  interradial 
areas  slightly  concave,  surface  granular;  column  round,  medium 
size. 

Basals  form  a  subhexagonal  disc  that  projects  below  the  first 
primary  radials  and  has  a  diameter  about  twice  as  great  as  the 
diameter  of  the  column;  it  bears  a  moderately  concave,  radiately 
lined  depression  for  the  columnar  attachment.  First  primary 
radials  of  unequal  size  and  a  little  wider  than  long,  three 
hexagonal,  two  heptagonal.  Second  primary  radials  quad- 
rangular   and    about   three    times   as    wide    as    long-      Third 
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primary  radials  larger  than  the  second,  more  than  twice  as 
wide  as  lotig,  pentagonal,  axillary,  and  in  one  lateral  ray  sup- 
ports upon  each  upper  sloping  side  two  secondary  radials,  the 
last  being  axillary  and  supporting  upon  each  upper  sloping 
side  two  tertiary  radials;  in  the  other  lateral  ray  there  are  three 
secondary  radials,  on  each  side  of  the  third  primary  radial, 
the  last  of  which  are  axillary  and  bear  upon  each  superior 
side  two  tertiary  radials,  which  gives  to  each  of  these  rays 
four  arms.  Upon  the  distal  side  of  the  thii^d  primary  radials, 
adjoining  the  azygous  area  there  are  three  secondary 
radials,  and  on  the  proximal  side  two  secondary  radials 
the  last  of  which  are  axillary  and  bear  upon  each  superior 
sloping  side  two  tertiary  radials,  which  gives  to  each  of  these 
rays  three  arms.  In  the  ray  opposite  the  azygous  area  the 
third  primary  radial  bears  upon  one  side  three  secondary 
radials  and  upon  the  other  two  secondary  radials,  the  last 
being  axillary  and  supporting  upon  each  upper  side  two  ter- 
tiary radials,  which  gives  to  this  arm  three  rays.  It  will  be 
observed  that  this  ray  is  constructed  in  the  same  way  that  the 
rays  are  jpn  each  side  of  the  azygous  area  and  that  the  side 
haying  three  secondary  radials  is  on  the  side  of  the  lateral 
ray  that  has  three  secondary  radials  on  each  side  of  the  third 
primary  radial.  This  species,  therefore,  has  seventeen  am- 
bulacral  openings  to  the  vault. 

There  are  three  regular  interradials  in  each  a^ea;  one  large 
plate  followed  by  two  small  ones.  They  are  below  the  ter- 
tiary radials  and  do  not  reach  near  the  vault.  There  are  six 
plates  in  the  azygous  area.  The  first  one  is  in  line  with  the 
first  j^imary  radials  and  about  the  same  size;  it  is  followed  by 
three  plates  in  the  second  range,  and  two  in  the  third,  neither 
of  which  approaches  the  vault. 

The  vault  is  highly  convex  and  has  more  capacity  than  the 
calyx.  It  is  covered  with  plain,  polygonal  plates,  and  bears  a 
rather  large  proboscis.  The  ovarian  apertures  are  small  and 
on  the  sides  of  the  plates  surrounding  the  ambulacral  canals. 
There  appear  to  be  seventeen  of  them. 

This  species  is  distinguished  by  its  general  form  and  seven- 
teen arms.  If  the  three  secondary  radials,  in  one  of  the 
llM)eipl  iHOTSf  36  W  te  regarded  as  a  nprmal  feature,  then  that 
alooe  will  distinguish  it  from  all  other  speeiM.    If  we  had  two 


specimens  of  this  species  possessing  threo  secondary  radials, 
we  would  not  hesitate  to  regard  it  as  a  normal  feature,  but 
having  only  one,  it  may  be  a  strange  freak  that  was  not  per- 
petuated. 

Found  by  S.  A.  Miller  in  the  Keokuk  Group,  at  BoonvUle. 
Missouri,  and  now  in  his  collection. 

BATOCHINUS    MODESTIIS,   n.    Sp. 

Plate  I,  Fig.  34,  baaal  viea;   FSg,  35,  (izygous   tide  view:   Fig. 

36,  summit  view. 

Speoies  medium  or  just  below  medium  size.  Calyx  subhemi- 
spherical,  rather  more  than  twice  as  wide  as  high,  and  broadly 
rounded  below.  Plates  convex.  No  radial  ridges.  Surface 
granular.     Column  round,  medium  size. 

Basals  form  an  hexagonal  disc  that  projects  slightly  below 
the  first  primary  radials  and  has  a  diameter  a  little  less  than 
twice  the  diameter  of  the  column;  it  bears  a  moderately  con- 
cave, radiately  lined  depression  for  the  columnar  attachmenL 
First  primary  radials  alx>ut  one-half  wider  than  high,  three 
hexagonal,  two  heptagoual.  Second  primany  radials  quadrangu- 
lar, three  or  four  times  as  wide  as  long.  Third  primary  radials 
only  a  little  longer  than  the  second,  and  two  or  three  times  as 
wide  as  long,  pentagonal,  axillary,  and  in  one  lateral  ray  sup- 
porb^  upon  each  upper  sloping  side  two  secondary  nwlials,  the 
last  one  of  ■  which  is  axillary  and  supports  upon  each  upper 
sloping  side  two  tertiary  radials,  which  gives  to  this  ray  four 
arms.  In  the  other  lateral  ray  there  are  four  secondary  nidials 
upon  one  side  of  the  third  primary  radial  and  two  upon  the  other 
followed  by  three  tertiary  radials  upon  each  side,  which  gives 
to  this  ray  three  arms.  Upon  the  distal  side  of  the  third 
primary  radials  adjoining  the  azygous  area  there  are  four  second- 
ary radials  and  on  the  proximal  side  two,  the  last  being  axil- 
lary and  bearing  upon  each  uppei:  sloping  side  two  or  three 
tertiary  radials  which  gives  to  each' of  these  rays  three  arms. 
In  the  ray  opposite  the  azygous  area  there  are  three  secondary 
radials  on  each  upper  sloping  side  which  gives  to  this  ray  two 
arms.  There  are,  therefore,  fifteen  arm  openings  to  the  vault, 
in  this  species,  but  all  the  arms  preserved  in  any  of  our 
apeoim^is  at  once  bifurcate,  giving,  as   indicated,  thirty  free 
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arms  to  the  spteiek  We  have,  however,  only  three  specimens 
showmg  any  of  the  arms,  but  one  of  them  has  five  bifurcating 
rays  showing  part  of  ten  arms.  The  general  form  and  parts 
preserved  leave  little  doubt  that  the  species  has  thirty  free 
arms. 

There  are  three  regular  interradials  in  each  area — one  large 
plate  followed  by  two  small  ones.  They  are  below  the  tertiary 
radials  and  do  not  reach  the  vault.  There  are  seven  plates  in 
the  azygous  area.  The  first  one  is  in  line  with  the  first  primary 
radials  and  of  about  the  same  size;  it  is  followed  by  three 
plates  in  the  second  range,  two  in  the  third  range  and  one  in 
the  fourth,  which  unites  with  the  plates  of  the  vault. 

The  vault  is  conoidal  aiid  has  a  capacity  about  equal  to  that 
of  the  calyx.  It  is  covered  with  plain  and  slightly  convex, 
polygonal  plates,  and  bears  a  moderate-sized  subcentral  pro- 
boscis. No  ovarian  pores  have  been  seen  in  any  of  our  speci- 
mens and  there  appears   to  be  no  evidence  of    their  existence. 

This  species  is  distinguished  by  its  general  form,  hemispher- 
ical calyx  and  conoidal  vault,  fifteen  ambulacral  openings  to  the 
vault  and  thirty  free  arms.  Any  one  capable  of  distinguishing 
a  Baiocrinus  will  at  once  know  the  species  from  these  peculiar- 
ities. ^ 

Pound  by  S.  A.  Miller,  in  the  Keokuk  Group,  at  BoonvUle, 
Missouri,  and  now  in  his  collection. 

BATOCRINUS   HETEROCLITUS,   n.    Sp. 

PUde  /,   Fig.    37^    hdsal  view;   Fig.  38,  azygoits  side;   Fig.  39, 

aummit  view. 

Species  rather  below  medium  size.  Calyx  and  vault  subequal, 
and  together  somewhat  trochiform.  Height  of  the  calyx  about 
one  third  the  diameter,  and  ambulacral  openings  directed  hori- 
zontally. Radial  series  project  at  the  margin,  so  as  to  notch 
the  circumference  at.  the  interradial  parts.  Radial  ridges:  well 
defined  and  angular.  Surface  granular.  Column  round  and 
smalL 

Basals  form  an  hexagonal  disc  or  very  low  cup  two  and  a 
half  times  the  diameter  of  the  column.  First  primary  radials 
wider  than  long,  three  hexagonal,  two  heptagonal.  Second 
primary  radials  quadrangular,  and  from  two  to  three  times  as 


wide  as  long.  Third  primary  rodials  only  a  little  larger  than 
tlie  second,  twice  as  wide  as  long,  pentagonal,  axillary,  and  in 
each  lateral  ray,  and  in  the  ray  on  the  right  of  the  azygous 
area  support  upon  each  upper  sloping  side  two  secondary  radi- 
als,  the  last  of  which  ^re  axillciry  and  support  upon  each  upper 
sloping  side  two  tertiary  radials,  which  gives  to  each  of  these 
throe  rays  four  arms.  The  ray  on  the  left  of  the  azygous  %re» 
bears  on  the  distal  side  of  the  third  primary  radial  throe  sec- 
ondary radials,  and  on  the  proximal  side  two  secondary  radials. 
the  last  one  being  axillary  and  supporting,  on  each  upi)er  slop- 
ing side,  a  single  tertiary  rAdial,  which  gives  to  this  ray  three 
arms.  The  ray  opposite  the  azygous  area  bears  ujron  each 
upper  side  three  secondary  radiuls,  which  give  to  it  two  anus. 
There  are,  therefore,  seventeen  arm  openings  to  the  vault  in 
this  species. 

The  regular  interradial  areas  are  elongated  and  connected 
with  the  vault.  The  first  plate  is  smaller  than  a  first  radial; 
it  is  followed  by  two  plates  in  the  second  range,  and,  in  some 
areas,  with  two  plates  in  the  third  range  that  connect  with  the 
plates  of  the  vault,  and,  in  other  areas,  one  plate  in  the  third 
range  connects  with  the  plates  of  the  vault.  There  are,  there- 
fore, four  plates  in  some  areas  and  five  in  other  areas.  The 
azygous  area  is  large  and  connected  with  the  plates  of  the 
vault.  The  first  azygous  plate  is  in  line  with  the  first  primary 
radials  and  somewhat  narrower;  it  is  followed  by  three  large 
plates  in  the  second  range,  three  smaller  ones  in  the  third 
range,  and  two  in  the  fourth  range,  that  connect  with  the 
plates  of  the  vault.  There  are,  therefore,  nine  plates  in  this 
area. 

The  vault  is  conoidal,  low,  depressed  toward  the  margin  in 
the  interradial  areas,  and  covered  with  polygonal,  convex 
plates.  There  is  doubt  about  the  presence  of  a  proboscis. 
The  highest  elevation  is  almost  central  and  if  a  proboscis  ex- 
isted it  must  have  been  very  small,  for,  at  that  place,  the 
plates  indicate  a  small  orifice,  without  the  upright  plates  that 
support  a  proboscis.  We  think  no  proboscis  existed,  in  this 
species,  and,  therefore,  we  think,  in  BatocrinuB,  all  t^e  varia- 
tions may  exist  on  the  vault,  from  no  proboscis  at  all,  to  the 
balloon-shaped  or  to  the   most   elongated    and   crooked    forms 
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that  have  been  called  Eretmocrinus.  A  few  ovarian  apertures 
may  be  distin^ished,  but  they  are  very  minute,  and,  adjoin- 
ing some  of  the  arms,  there  seems  to  be  none  at  all;  in  fact,. 
there  are  only  two,  one  on  each  side  of  the  azygous  depres- 
sion, that  can  be  clearly  distinguished. 

This  species  will  be  distinguished,  by  its  general  form,  con- 
nection  of  the  interradial  area  with  the  vault,  and  by  the 
seventeen  ambulacral  openings.  The  entire  absence  of  a  pro- 
boscis or  the  existence  of  a  very  short  one  is  a  feature  also  of 
some  importance. 

Found  by  S.  A.  Miller  in  the  Keokuk  Group,  at  BoonviUe^ 
Misfipu]^,  and  now  in  his  collection. 

BATOCRINUS  PROCERUS,   n.   sp. 

Plate  If  Fig.  40,  basal  view;  Fig.  41,  azygotia  aide  view;  Fig.  42, 

opposite  view  of  same  specimen. 

Species  medium  size  and  capacity  of  the  vault  exceeding 
that  of  the  calyx  and  belongmg  to  those  forms  which  are  re- 
ferred by  authors  to  Eretmocrinus.  Calyx  broadly  truncated 
below  and  obconoidal  above,  for  a  short  distance,  but  becom- 
ing obpyramidal,  in  the  region  of  the  arms,  by  reason  of  a 
slight  tendency  toward  lobes,  in  the  radial  series.  No  radial 
ridges.  Width  about  one-half  more  than  height.  Plates  mod- 
erately convex.     Column  round — not  large. 

Basals  form  an  hexagonal  disc  more  than  one-half  wider 
than  the  diameter  of  the  column,  with  a  concave,  radiately 
lined  depression  below,  for  the  columnar  attachment.  First 
primary  radials  wider  than  high.  Second  primary  radials 
quadrangular,  from  two  to  three  times  as  wide  as  high. 
Third  primary  radials  about  one-half  larger  than  the  second, 
more  than  twice  as  wide  as  long,  pentagonal,  axillary,  and,  in 
each  series,  except  the  one  opposite  the  azygous  area,  bear 
upon  each  upper  sloping  side  two  secondary  radials,  the  last 
one  of  which  is  axillary  and  supports  upon  each  superior 
sloping  side  a  single  tertiary  radial,  which  gives  to  eiwch  of 
these  four  rays  four  arms.  In  the  ray  opposite  the  azygous 
area  there  are,  upon  one  of  the  superior  sloping  sides  of  the 
third  primary  radial,  three  secondary  radials  and  upon  the 
other  two  secondary  radials,  the  last  of  which  is  axillary  and 
—5 
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beats  tipbn  each  upper  side,  a  single  tertiary  radial,  wliich 
^ves  to  this  ray  throe  arms.  There  are,  therefore,  alneteen 
arms  in  this  species. 

There  are  tiiree  regular  interradials,  in  each  area,  one  large 
followed. by  two  smaller  ones,  below  the  tertiary  radials,  which 
abut  gainst  each  other  and  cut  off  the  area  from  any  connec- 
tion with  the  vault.  There  are  seven  plates  in  the  asygous 
area.  The  first  one  in  the  lino  with  the  first  primary  radials 
and  somewhat  narrower;  it  is  followed  by  three  plates  in  the 
second  range  and  two  in  the  third  and  above  these  one  plate 
that  unites  with  the  plates  of  the  vault,  as  it  appears  in  our 
specimen.  Our  specimen,  however,  is  slightly  injured  about 
the  top  of  this  plate,  so  as  to  leave  the  sutures  in  doubt,  and 
possibly  an  angle  from  the  tertiary  radials  may  separate  it 
from  the.  plates  of  the  vault. 

The  vault  is  somewhat  pyramidal  in  the  lower  part  and 
conoidal  above.  On  the  azy^ous  side  there  is  a  longitudinal, 
concave  depression  extending  down  to  the  azygous  area  of  the 
calyx.  The  vault  is  covered  with  slightly  convex,  jiolygonal 
plates.  The  proboscis  is  large  and  central.  There  are  no 
ovarian  pores. 

This  species  is  distinguished  by  its  general  form  and  nine- 
teen ambulacral  openings  to  the  vault.  It  is  unnecessary  to 
compare  it  with  any  other  species  that  possessed  the  satao 
number  of  ambulacral  openings. 

Pound  by  S.  A.  Miller,  in  the  Keokuli  Group,  at  BoonvLlle, 
Missouri,  and  now  in  his  collection. 


BATOCBINUS   VICINL'S,    n.   Sp. 

Plate  IF,  Fig.   1,  basai  view;  Fig.  2,  azygoua  aide  view;  Fig.  3, 
aummii  vieu). 

Species  below  medium  size,  vault  rather  larger  than  the 
calyx,  but,  on  the  whole,  somewhat  trochiform.  Height  of  th« 
calyx  less  than  half  the  diameter,  and  ambulacral  openings  di- 
rected horizontally.  Radial  series  project  at  the  margin  so  aa 
to  notch  the  circumference  at  the  interradial  parts.  Radial 
ridges  moderately  well  defined  and  angular.  Surface,  granu- 
lar.   Column  round  and  small. 
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Basals  form  an  hexagonal  disc  about  one-half  wider  than  the 
dii^meter  of  the- column,  and  which  extends,  in  a  low  rim,  be- 
low the  first  radials.  First  primary  radials  wider  than  long, 
three  hexagonal,  two  heptagonal.  Second  primary  radials  quad- 
rangular, and.  about  twice  as  wide  as  long.  Third  primary 
radials  about  twice  as  large  as  the  second,  and  about  twice  as 
wi4e  as  long,  pentagonal,  axillary,  and  each  one,  adjoining^  the 
azygous  arejEk,  bears  on  the  distal  side  two  secondary  radials 
and  on  the  proximal  side  two  secondary  radials,  the  last  being 
axillary  and  supporting  upon  each  upper  side  a  single  tertiary 
radial  which  gives  to  each  of  these  rays  three  arms.  Each 
lateral  ray  is  constructed  in  the  same  manner  and  each  bear 
th^r^  arms.  In  the  ray  opposite  the  azygous  side  the  third 
primary  radial  bears  upon  each  upper  sloping  side  three  sec- 
ondary radials,  which  gives  to  this  ray  two  arms.  There  are, 
therefore,  fourteen  arms  in  this  species. 

The  interradial  areas  are  elongated  and  the  plates  connect 
with  those  of  the  vault.  The  first  plate  is  about  the  size  of  a 
first  primary  radial;  it  is  followed  by  two  small  plates  in  the 
second  range,  and  one  or  two  in  the  third  range,  and  these  by 
one  or  two  that  connect  with  the  plates  of  the  vault.  There 
are,  in  these  areas,  from  five  to  seven  plates.  The  azygous 
area  is  large  and  contains  twelve  plates.  The  first  one  is  in 
line  with  the. first  primary  radials  and  of  about  the  same  size; 
it  is  followed  by  three  plates  in  the  second  range,  four  in  the 
thiird  range,  and  four  in  the  fourth  range,  three  of  which  con- 
nect with  the  plates  of  the  vault. 

The  vault  is  highly  convex  centrally  and  depressed  toward 
the  margin,  in  the  interradial  areas,  and  covered  with  poly- 
gonal convex  plates.  A  large  plate  occupies  the  eentral  part 
of  the  vault,  and  adjoining  it  on  the  azygous  side  is  a  small 
azygous  orifice  directed  upward.  There  is  no'proboscis,  though 
the^  plates  surrounding  the  orifice  are  elevated  ly^her  than  the 
c^njtral  plate.    There  are  no  ovarian  apertures. 

,  This  ^species  is  distinguished  by  its  general  form  and  four- 
teen surms  from  all  other  species.  By  some  it  will  be  classed 
in.  lihei.  genus  Doryorinus,  but  we  are  not  iuclined  to  extend  the 
genus  Dop^crinus  to  include  such  species  as  this,  for  by  so 
doiJig  it  will  gra4uate  into  Baiocrinua.    In  Dorycrinus  there  are 


lai^  plates  bearing  spines  on  the  vaalt,  and  the  azy^os  area 
is  altogcetb^i'  diflerenl  from  the  r^iilar  interradial  areas,  and 
tbe  mifloe  is  directed  laterally  from  a  more  or  less  bulbous 
protaberanoe,  neither  of  which  characters  exist  in  this  species. 
It  is  true,  liowcver.  that,  in  some  respects,  this  species  is  allied 
to  Dorj/crimiu,  and  is  widely  different  from  the  most  typical 
BaUterimtB  in  some  re5|>ects.  but  the  essential  characters  enable 
us,  witfaoot  heBitution,  to  refer  it  to  the  latter  genus. 

FoQnd  in  the    Keokuk    Group,  at    Booneville,  Missouri,   and 
DOW  in  the  ooUwtion  of  S.  A.  Miller. 

BATOCRINCS  INOPINATUS,   n.    sp. 
Plate  II,  Fig.  4,  basal  view;   Fig.  5,  aeygous  side;  Fig.  6,  sunr- 


i  below  medium  size.  Calyx  short,  obconoidal,  diame- 
ter more  tlian  twice  the  height.  Radial  ridges  present,  but  not 
very  well  deflnod.  Surface  granular.  Column  round  and  quite 
small. 

BasalB  form  an  hexagonal  disc  or  very  low  cup  that  bears  a 
rim  below  the  lirst  primary  radial:^,  and  has  a  diameter  about 
twice  as  great  as  the  diameter  of  the  column.  First  primary 
radials  a  little  wider  than  long,  three  hexagonal,  two  heptaf;- 
onal.  Second  primary  radials,  quadrangular,  very  short,  be- 
tween two  and  three  times  as  wide  as  long.  Third  primary 
radials  one-half  larger  than  the  second,  three  pentagonal,  two 
hexagonal,  axillary,  and  each  one  adjoining  the  azygqus  area 
bears,  on  the  distal  side,  two  secondary  radials,  and  one  of 
them  bears,  on  the  proximal  side,  a  single  secondary  radial 
which  is  axillary,  and  bears  upon  each  upper  sloping  side  a 
single  tertiary  radial,  and  the  other  one  bears,  on  the  proximal 
side,  two  secondary  radials,  the  last  one  of  which  is  axillary, 
and  bears  upon  one  upper  sloping  side  two  tertiary  radials,  and 
upon  the  other,  one,  giving  to  each  of  these  rays  three  anas. 
One  of  the  lateral  rays  l>ears  upon  one  of  the  superior  sloping 
sides  of  the  third  primary  radial  three  secondary  plates,  and 
upon  the  other  two  secondary  radials,  the  last  of  which  is  ax- 
illary, and  bears  upon  each  upper  side  a  single  tertiary  radial, 
which  gives  to  this  ray  three  arms.  In  the  other  lateral  ray 
the   third  primary    radial  bears  upon  each  upper  sloping  side 
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two  secondary  radials,  the  last  being  axillary,  and  bearing  up- 
on tiie  proximal  sides  one  tertiary  radial,  and  upon  the  distal 
-sides  two  tertiary  radials,  which  gives  to  this  ray  four  arms. 
In  the  ray  opposite  the  azygous  area  the  third  primary  radial 
bears  upon  each  upper  sloping  side  three  secondary  radials, 
which  gives  to  this  ray  two  arms.  There  are,  therefore,  fifteen 
arm  openings  to  the  vault  in  this  species. 

The  interradial  areas  connect  with  the  vault,  but  they  differ 
in  form  and  in  the  number  of  plates.  The  first  plate  is  about 
as  large  as  a  first  primary  radial.  It  is  followed  in  one  of  the 
areas  by  a  single  plate,  in  two  of  the  areas  by  two  plates,  and 
in  one  of  the  areas  by  three  plates  in  the  second  range.  In  the 
third  range  in  each  case  a  single  elongated  plate  connects  with 
the  plates  of  the  vault.  The  azygous  area  is  large,  and  con- 
tains ten  plates.  The  first  one  is  in  line  with  the  first  prpnary 
radials,  and  is  followed  by  three  large  plates  in  the  second 
ra^ge.  '  One  of  the  lateral  plates,  in  the  second  range,  supports 
two  small  plates,  and,  over  the  middle  plate,  in  the  second 
range,  there  are  two  ranges  of  two  plates  each,  one  of  the 
larger  of  which  connects  with  the  plates  of  the  vault. 

The  vault  is  nearly  flat,  covered  with  slightly  convex,  polyg- 
onal plates,  and  bears  a  small  subcentral  proboscis.  No  ovarian 
apengbturescan  be  distinguished. 

This  species  is  distinguished  by  its  general  form,  flattened 
vault,  peculiar  interradial  areas  and  fifteen  arms. 

Fpund  by  S.  A.  Miller,  in  the  Keokuk  Group,  at  Boonville, 
Missouri,  and  now  in  his  collection. 

BATOCRINUS  PLANUS,   U.    Sp. 

Plate  II f  Fig.  11,  basal  view  of  a  cast  preserving  elevated  lines 

ouilming  the  plates;  Fig.  12 y  summit  view  of  same  specie 

men^  but  the  outline  of  the  plates  is  not  preserved; 

Fig.  13 f  azygous   side   view   of  same;  Fig.  14, 

basal   view  of  another,  perfectly  preserving 

the  plates,  as  far  as  illustraftd. 

Body  very  much  depressed,  pentagonal,  capacity  of  the  vault 

equal   to   or   exceeding  that   of    the    calyx.    Calyx  very  low, 

about  four  times  as  wide  as  high,  concave  in  the  region  of  the 

basala   and  gently   rounding  over  the  first  radials  toward  the 

margfai«    Plates  convex  ancl  radial  ridges  lobed  above  the  first 


radiaU.  Surface  granular.  There  are  pits  at  the  angles  of  the 
larger  platiis  in  our  si>ecitiien,  but  that  character  is  not  shown 
on  either  of  two  casts  and  may  not,  therefore,  he  normal. 
One  cast  is  one-fourth  larger  than  the  specimen  illustrated. 
It  will  be  observed,  that  tliere  is  some  difference,  in  the  pro- 
portional size  of  the  plates,  and  the  depressions  on  the  cast, 
this  is  because  the  internal  sides  of  the  plates  are  not  like  the 
external  surface.  It  is  for  this  I'easou,  that  we  cannot  always 
recognize  the  casts,  when  we  are  conversant  with  specimens 
having  the  plates  well  preserved,  and  it  is,  therefore,  a  matter 
of  gratification  to  be  able  to  illustrate  a  species  preserved. io 
both  ways. 

The  basals  form  a  small  hexagonal,  concave  disc  which  i^ 
almost  wholly  covered  with  the  column.  The  first  radials  are 
quite  as  long  as  wide  and  very  slightly  rounded  from  the 
basals  to  the  second  radials,  three  hexagonal,  two  beptagoual- 
Second  radials  quadrangular,  about  one  and  a  half  times  as 
wide  as  long.  Third  radials  one-half  larger  than  the  second, 
pentagonal,  axillary  and  support  upon  each  upper  sloping  side, 
two  secondary  radials,  the  last  of  which  are  axillary  and  sup- 
port  the  free  arras.  As  near  as  can  be  ascertained,  from  our 
specimens,  there  are  four  arms  in  each  series,  which  arise 
from  the  second  secondary  radials  .  and  are  directed  h(»izoii- . 
tally. 

The  interradial  areas  are  wide  and  the  plates  connect  with 
those  on  the  vault.  In  each  regular  area  there  are  three  platen, 
one  large  followed  by  two  elongated  plates  that  unite  with 
three  plates  belonging  to  the  vault.  There  are  seven  azygous 
interradials,  the  first  one  heptagonal,  in  line  with  the  first 
primary  radials  and  of  the  same  size.  It  is  followed  by  three 
plates  in  the  second  range  and  three  in  the  .third -rwoge,  which 
unite  with  four  plates  belonging  to  the  vault.  The  vault  is 
convex,  and  bears  a  subcentral  azygous  prominence,  with  the 
orifice  on  top,  but  whether  oi;  not  there  is  a  proboscis  cannot 
be  determined  definitely  from  our  specimens.    . 

This  species  would  be  classed  with  Sieganocrhau  if  it  bad 
hexagonal,  second,  primary  radials.  But,  aside  from  the  .  mu- 
usual,  flattened,  pentagonal  outline,  the. calyx  is  that  of  a  true 
Bfttocrinu8.  There  is  no  species  described  in  «ith^  g^us, 
vitih  mhloh  iti  is  QAcessar;  to  oempare  i%^  _   . 
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'  Found  by  E.  A,  Blair,  in  tlie  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

BATOCRINUS    PRODIGIAL.IS,   n.   Sp. 

Plate  Illy  Fig.  4,    basal   view;   Fig,    5,    azygous  side;  Fig.G, 

summit  view. 

Species  very  large  and  wonderfully  strong,  nearly  four  times 
as  wide  as  high.  Exceedingly  rough,  by  reason  of  the  plates 
being  produced  in  wedge-shaped,  transverse  nod^s.  The  radial 
se^BS  are  prolonged  beyond  the  interradial  areas  leaving  tlie 
circumference  deeply  notched  between  the  arms.  Coluniti  round 
at  the  calyx,  large  and  pierced  by  a  round  cdlumnar  canal. 

Basals  short,  projecting  in  cuneiform  edges  and  expanding 
below  the  end  of  the  column,  and  beveled  at  the  sutures,  so 
as  to  give  the  base  an  hexagonal  outline.  The  basal  disc  is 
about  twice  as  wide  as  the  diameter  of  the  column.  The  circle 
for  the  attachment  of  the  column  is  only  slightly  concave  and 
is  radiately  furrowed  at  the  margin.  First  radials  full  twice 
as  wide  as  high,  three  hexagonal,  two  heptagonal.  Second 
primary  radials,  less  than  half  as  large  as  the  first,  quadran- 
gular, and  more  than  twice  as  wide  as  long.  Third  primary 
radial^  a  little  larger  than  the  second,  short,  pentagonal, 
axillary  -and  support  on  each  upper  sloping  side  two  secondary 
radials,  the  last  of  which  is  axillary  and  bears  the  tertiary 
radials.  In  each  of  the  radial  series,  there  is  upon  one  of  the 
upper  sloping  sides  of  the  last  secondary  radial  a  single  ter- 
tiary radial  which  is  axillary  and  bears  upon  each  upper  side 
quaternary  radials,  which  gives  to  each  ray  five  arms. 
In  each  radial  series  there  are  three  or  four  tertiary 
radials  and  where  the  last  tertiary  radial  is  axillary  there 
are  upon  each  upper  sloping  side  three  quarternary  radials. 
There  are,  therefore,  twenty- five  ambulacral  openings  to  the 
vault.  They  are  all  directed  horizontally  so  as  to  leave  deeply 
notched  interradial  areas  that  connect  with  the  vault. 
*  Interradial  areas  elongated  and  covered  with  four  plates.  The 
firs*  one  is  large  and  nearly  as  long  as  wide;  it  is  followed  by 
two  plates  in  the  second  range  and  one  in  the  third  that  connects 
with  the  plates  of  the  vault.  In  the  azygous  area  there  are 
twelve  plates.  The  first  one  is  iji  line  with  the  first  primary 
radials  and  somewhat  smaller;  it  is  followed,  in  the  second  range, 
by  three  plates,   in  the  third  range  by  four  plates,  and  in  the 
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fourth  range  by  four  plates  that  connoct  with  the  plates  of  the 
vault.  There  is  some  irregularity  in  the  last  range  of  plates  and 
two  of  them  are  elongated  and  in  part  belong  to  the  vault.  The 
fact  is,  that  there  is  no  line  directly  separating  the  plates  of  tbo 
calyx,  in  this  area,  from  those  belonging  to  the  vault. 

Vault  abruptly  convex  on  the  azygous  side  and  highly  con- 
vex on  the  other,  so  that  the  vault  has  two  or  three  times  the 
capacity  of  the  calyx.  The  vault  is  not  depressed  in  the  in- 
terradial  areas,  but  carries  its  convexity  full  to  the  margin  of 
the  interradial  areas  of  the  calyx.  It  is  covered  with  large 
polygonal  nodose  plates  and  bears  a  large,  subcentral  probos- 
cis. 

The  expanded  basals  and  large  subcentral  proboscis  will 
cause  it  to  he  classed  with  Eretmocrtnus,  by  many  authors. 
The  union  of  the  interradial  areas  with  the  vault  is  not  a  com- 
mon character  of  Baiocrinus,  but  this  is  not  a  special  charac- 
ter ascribed  to  Eretmocrtnus,  and  if  it  were,  still  it  is  a  char- 
acter possessed  by  many  species  of  Baiocrinus.  On  the  whole, 
the  quadrangular  second  primary  radials  ally  it  with  Baio- 
crinus so  strongly,  that  we  have  no  hesitation  in  referring  it 
to  that  genus.  It  is  in  striking  contrast  with  the  Baiocrinus 
figured  on  Plate  I  of  this  Bulletin,  and  shows  the  wonderful 
development  of  this  genus.  This  S[x;cies  is  distinguished  from 
B.  yandelU,  which  it  most  resembles,  by  having  twenty-five 
instead  of  twenty-one  or  twenty-two  arm  openings  to  the  vatilt, 
and  by  having  one  more  regular  interradial  in  each  area  and 
one  or  two  more  azygous  plates.  The  calyx  is  not  as  hi^h, 
though  it  is  a  larger  species. 

Pound  by  Geo,  K,  Greene,  in  the  Keokuk  Group,  at  Button 
Mould  Knob,  Kentucky,  and  now  in  the  collection  of  Wm,  P. 
E.  Gurley. 

SHUMARDOCRINUS,   n,    gGn. 

This  genus  is  founded  upon  the  species  described  by  Shumard, 
under  the  name  ef  Actinocrinus  concvinus,  in  the  Geo.  Sur.  of 
Mo.  for  1855,  page  189,  and  illustrated  on  plate  A,  figure  5. 
The  generic  formula  is  as  follows:  Basals,  3.  Radials,  2  by  5. 
Regular  interradials,  1.  Azygous  interradials,  8,  Interradial 
areas  connect  with  the  vault  without  any  distinguishing  line  of 
separation.  Azygous  orifice  subcentral.  No  proboscis.  Type 
Shnmnrdocrinus  concivnus. 

The  specific  description  given  below  may  embody  generic 
characters,  but  as  we  have  only  one  species  belonging  to  the 
genus,  it  is  not  easy  to  distinguish  characters  that  are  specific 
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from  those  that  are  generic;  and,  it  is  not  improbable,  that 
another  species  may  be  found  having  a  proboscis,  and,  if  so, 
the  presence  or  absence  of  a  proboscis  will  dwindle  to  specific 
importance  only.    We  refer  the  genus  to  the  Actinocrinidce, 

SHOMARDOCRINUS  CONCINNUS,   Shumard. 

Plate  TIf  Fig.  7,  bcLsal  view;  Fig,  8,  summit  view;  some  of  ^  the 
plates  are  destroyed;  Fig,  9,  side  view;  Fig, 

10,  azygous  side   view. 

This  species  was  described  in  1855  by  Shumard  in  these 
words: 

**The  portion  of  the  body  of  this  species  situated  above  the 
second  radial  pieces  is  unknown. 

**The  inferior  part  of  the  calyx  is  nearly  hemispherical,  and 
the  plates  moderately  thick.  Basal  pieces,  three,  nearly  equal 
in  size,  forming  a  low  cup  with  a  nine-sided  border,  and  pre- 
senting beneath  a  wide,  circular,  shallow  depression  for  the 
column.  First  radials,  moderately  convex,  length  and  breadth 
nearly  equal,  three  hexagonal  and  two  heptagonal;  inferior 
angle  of  heptagonal  pieces  corresponding  with  a  basal  suture. 
Second  radials,  wider  than  long,  with  the  articular  facets  for 
third  radials  nearly  perpendicular,  large,  reniform,  occupying 
nearly  half  the  length  and  two-thirds  the  width  of  each  piece. 
First  interradials,  hexagonal,  a  little  longer  than  wide,  and 
rather  larger  than  the  second  radials.  First  areal  pieces, 
hexagonal,  longer  than  wide,  its  inferior  angle  corresponding 
to  a  basal  suture.  Second  areals,  heptagonal,  surface  of  the 
plates  ornamented  with  prominent  radiating  ridges,  which  rise 
from  near  the  center  of  the  plates,  and  cross  the  sutures,  so 
as  to  form  several  sets  of  double  triangles  around  the   body." 

It  will  be  observed,  that  Shumard  thought  he  had  only  a 
fragment  of  the  calyx,  whereas  he  had,  in  fact,  a  complete 
calyx.  He  thought  he  had  an  ActinocrinuSy  as  far  as  the  sec- 
ond radials,  and  that  the  third  radials  had  been  broken  away, 
but  he  had  a  new  genus  that  never  had  any  third  radials. 

Meek  and  Worthen  described  Actinocrinus  validvs,  in  1860, 
in  proceedings  Acad.  Nat.  Sci.  Phil.  p.  384;  but  in  1866,  in 
vol.  2  of  the  G«o.  Surt  111.,  p.  200,  referred  it  to  Actinocrinus 
concirmus.  Their  species  has  but  little  resemblance,  in  any 
respect,  to  Shumard' s,  aAd,   it   i§  not  easy  to  under sts^ed  why 
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the  two  wore  ever  confoundoi  with  each  other.  Actinocrinua 
vaiidus  must  bo  restored,  as  a  species,  and  as  it  is  not  a  typ- 
ical j4c(iij0critius,  but  approaches  Sfeganocrivu»,  to  which  genus 
it  has  l>een  referred  by  some  authors,  it  may  be  known  as 
Sleganocrinus  vaiidus.  Meek  !ind  Worthen. 

We  would  describe  this  siKicies  from  a  specimen  found  in 
the  Burlington  Group,  at  Sedalia,  Missouri,  and  illustrated  in 
this  Bulletin,  as  follows: 

Calyx  and  vault  subequal  in  capacity.  Calyx  pentagonal, 
three  or  four  times  as  wide  as  high.  Plates  pyi'amidal  and 
radiatoly  sculptured.     Column  small  and  round. 

Basals  three  and  forming  an  hexagonal  sculptui-ed  disck. 
First  radials  about  as  long  as  wide,  three  hexagonal  and  two 
heptagonal.  Second  radials  about  as  large  as  the  first,  hexag- 
onal and  notched  on  the  superior  side  by  the  ambulacral  furrow. 
The  articulating  facets  described  by  Shuinard  for  the  third  ra- 
dials are  the  articulating  facets  for  the  first  plate  in  the  free 
arms. 

The  first  regular  interradial  hexagonal,  smaller  than  the  ra- 
dials and  succeeded  by  two  smaller  plates  that  abut  upon  the 
second  radials  and  upon  the  ambulacral  furrows  and  unite 
with  three  plati'.s  on  the  vault.  The  fir.sl  azygous  plate  is  in 
line  with  the  first  radials  and  of  about  the  same  size.  It  is 
followed  by  two  plates,  each  of  which  is  about  the  size  of  the 
first  regular  interradials.  These  plates  abut  the  first  plate  on 
the  sides  of  the  ambulacral  furrows,  and  are  followed  by  three 
plates  belonging  to  the  vault. 

The  vault  is  convex  and  covered  with  highly  convex  and 
conical,  polygonal  plates.  The  azygous  orifice  is  rather  large 
and  subcentral.     The  arms  are  unknown. 

Found  by  R.  A.  Blair  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S. .A.  Miller. 

MEGISTOCRINUS  ORNATUS,   n.    Sp. 

Plate  II,  Fig.  15,  basal   view   azygous   side  up;   Fig.  16,  azg- 

gous  side  view;  Fig.  17,  summit  vietr. 

Species  medium    or    above    medium    size.      Calyx    subhemi- 

spherical,  a  little  concave  below,  about  twice  as  wide  as  high, 

not  constricted  below   the    arms.     Surface    delicately   and   rs 
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diately  sculptured  from  the  central  part  of  each  plate,  but  with- 
out any  central  nodes  or  other  elevations.  Arm  openings  di- 
'  "rected  upward  at  an  angle  of  about  forty -five  degrees.  Column 
Tound,  rather  large  and  having  a  large,  slightly  cinque-foil 
canal. 

Basal  plates  form  an  hexagonal  disc  about  one- third  wider 
than  the  diameter  of  the  column.  The  first  primary  radials 
are- the  largest  plates  in  the  calyx,  slightly  unequal  in  size, 
not  visible  in  a  side  view,  those  abutting  on  a  single  basal  are 
heptagonal.  The  second  primary  radials  are  hexagonal,  wider 
than  long,  differ  somewhat  in  size,  but  smaller  than  the  first. 
The  third  primary  radials  are  slightly  smaller  than  the  second, 
the  two  adjoining  the  azygous  are  hexagonal,  the  other  three 
are  heptagonal.  They  are  all  axillary  and  bear  the  secondary 
radials.  There  is  a  single  secondary  radial  on  each  upper 
Moping  side  of  the  third  primary  radials  in  the  two  rays  ad- 
joining the  azygous  area  and  in  the  ray  opposite  thereto. 
Each  of  these  secondary  radials  are  axillary  and  bear  upon 
6lich  superior  sloping  side  two  tertiary  radials  which  gives  to 
eabh  of  these  three  rays  four  arms.  In  the  two  lateral  rays 
there  are  three  secondary  radials  in  each  series  which  gives 
to  each  of  these  rays  two  arms.  This  arrangement  gives  to 
the  species  sixteen  arms. 

In  each  of  the  intersecondary  areas  that  separate  the  three 
four  armed  series  there  are  two  plates,  one  following  the  other, 
the  second  one  unites  with  the  plates  of  the  vault  which  throws 
the  arms  together  in  eight  pairs.  In  each  regular  inlerradial 
area  there  are  ten  plates,  the  first  one  is  hexagonal,  rests  be- 
tween the  upper  sloping  sides  of  the  first  primary  radials, 
separates  the  second  primary  radials  and  is  followed  by  two 
smaller  plates  in  the  second  range,  three  in  the  third  range, 
two  in  the  fourth  range  and  two  in  the  fifth  range,  that  sepa- 
rate the  last  tertiary  radials  and  unite  with  the  plates  of  the 
vault.  The-  azygous  area  is  large  and  contains  twenty  two 
plates.  The  first  one  is  in  line  with  the  first  primary  radials 
and  about  as  large;  it  is  followed  by  three  plates  in  the  sec- 
ond range,  five  plates  in  the  third  range,  four  plates  in  the 
rourth  range,  four  plates  in  the  fifth  range,  three  in  the  sixth 
range,  and  two  in  the  seventh  range  that  separate  the  last 
tertiary  radials  and  unite  with  the  plates  of  the  vaults 
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The  vault  is  higVily  convex  in  the  central  part  and  over  the 
ambulacra!  chanaals  and  depressed  toward  the  margrin  in  the 
interambulacral  areas.  There  is  a  larfi:e  spine  bearing  plate 
in  the  center  of  the  vault  and  one  over  the  junction  of  the 
ambulacral  canals  in  cich  of  the  five  radial  series.  The  other 
plates  of  the  vault  are  polygonal,  not  tumid  or  spinous,  but 
radiately  sculptured  after  the  manner  of  those  forming  the 
calyx.  The  plates  are  generally  small  and  the  sculpturing  is 
so  delicate  and  th^  sutures  so  indistinct  that  the  artist  found 
it  impracticable  to  represent  these  characters  iu  the  illustra- 
tions. The  azygous  ojKsning  is  large,  subcentral.  elevated  and 
smrrounded,  at  the  base,  with  numerous  small  plates. 

The  general  form  and  number  of  jilates  in  the  secondary  and 
tertiary  series  will  at  once  distinguish  this  species  from  M. 
exponaus,  and  it  is  so  different  from  all  other  sixteen  armed 
species,  that  no  comparison  with  any  of  them  is  necessary. 
It  is  a  marked  and  lK>autiful  species. 

Found  in  the  Hamilton  Group,  in  Clarke  county,  Indiana, 
and  the  one  figured  is  now  in  the  collection  of  S.  A.  Miller, 
while  there  are  four  specimens  in  the  collection  of  J.  P.  Ham- 
mell,  of  Madison,  Indiana,  and  many  more  than  that  in  the 
collection  of  Wm.  P.  E.  Gurley,  varying  from  one-fourth  the 
size  of  the  specimen  illustrated,  to  more  than  twice  its  dimen- 
sions. 

MEGISTOCRINUS  HEMISPHERICDS,  n.  Sp. 

Plate  II,  Fig.  18,  basal  vieto  azygoua  side  up;  Fig.  IS,  axygoia 
side  view;  Fig.  20,  summit  view. 

Species  medium  size.  Calyx  subhemispherical,  broadly  flat- 
tened below,  a  little  more  than  one-half  wider  than  high,  not 
constricted  below  the  arms.  Arm  openings  directed  upward  at 
an  angle  of  forty-five  decrees.  Surface  in  our  specimens  ap- 
parently smooth,  without  any  tumid  plates,  though  as  our 
specimens  are  silicified,  the  granules,  if  any,  are  destroyed. 
Column  large  and  having  a  large  canal.  The  sutures  are  nearly 
all  obliterated,  in  our  specimens,  above  the  third  primary  ra- 
dials  rendering  a  technical  description  of  the  plates  above  the 
third  primary  radials  impracticable. 
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The  basal  plates  are  substantially  covered  by  the  end  of  the 
colupin.  The  first  primary  radials  are  rather  large,  slightly 
unequal  in  size,  directed  from  the  column  nearly  horizontally, 
and  those  abutting  on  a  single  basal  plate  are  hexagonal  and 
those  abutting  upon  two  basals  are  heptagonal.  The  second 
primary  radials  are  hexagonal,  differ  in  size  and  are  about  as 
large  as  the  first.  The  third  primary  radials  are  smaller  than 
the  first  or  second,  three  are  pentagonal  and  two  are  hexa- 
gonal. They  are  axillary  and  bear  the  secondary  radials.  Two 
of  the  lateral  rays  have  no  tertiary  radials  and  therefore  have 
only  two  arms  each.  The  ray  on  the  left  of  the  azygous  area 
has  four  arms;  the  ray  on  the  right  of  the  azygous  area  has 
three  arms  and  the  ray  opposite  the  azygous  area  has  three 
arms.    This   arrangement   gives  to  the  species  fourteen  arms. 

In  the  regular  interradial  areas  there  is  one  hexagonal  plate 
separating  the  second  primary  radials,  and  two  plates  in  the 
second  range  separating  the  third  primary  radials,  each  of 
which  is  about  the  size  of  the  primary  radials;  above  these 
plates  the  sutures  are  not  distinct.  The  azygous  area  is  large 
and  protuberant,  at  the  third  and  fourth  ranges  of  plates. 
The  first  azygous  plate  is  in  line  with  the  first  primary  radials 
and  nearly  as  large;  it  is  followed  by  three  plates  in  the  sec- 
ond  range  and  by  five  plates  in  the  third  range,  all  of  which 
are  subequal  in  size;  above  these  plates  the  sutures  are  not 
distinct  in  our  specimen,  but  there  seems  to  be  five  plates  in 
the  fourth  range. 

The  vault  is  only  moderately  convex  over  the  ambulacral 
areas,  and  rather  slarply  depressed  toward  the  margin  in  the 
interambulacral  areas.  There  is  a  tumid  plate  in  the  center 
and  an  azygous  opening  adjoining  it.  The  sutures  are  de- 
stroyed in  our  specimen.  There  are  no  spinous  plates  over 
tlie  aq^ulacral  canals.  This  species  is  distinguished  by  its 
l^neral  form  and  fourteen  arms. 

Found  in  the  Hamilton  Group,  in  Clarke  county,  Indiana, 
and  now  in  the  collection  of  Mr.  J.  F.  Hammell. 
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ACTINOCRINITS  ALBERSl.    n.    Sp. 

Piate  II,  Fig.  Zl,  azygout  side;  Fig.  22,  apposite  view;  Fig.  23, 
aummit  oiew. 

Species  medium  or  above  medium  size.  Calyx  obconoidal, 
from  one-third  to  one-half  wider  than  high;  plates  convex  and 
the  larger  ones  sculiJtured  so  as  to  be  more  or  less  pyramidal, 
angles  slightly  depressed.  No  radial  ridges.  Ck)lumn  medium 
size. 

Basals  very  short  and  project  almost  their  entire  length  be- 
Iqw  the  end  o(  the  column.  They  are  beveled  at  the  suture* 
BO  as  tp  give  the  base  a  subhexagonal  outline.  The  cicatrix 
for  the  attachment  of  the  column  is  nearly  or  quite  Hat,  First 
radials  wider  than  long,  three  hexagonal,  and  two  hoptagonal, 
widening  from  the  base  to  the  lateral  angles  and  contracting 
above.  Sooond  radials  from  one-fourth  to  one^half  smaller 
than  the  first,  hexagonal,  and  wider  than  high.  Third  primary 
radials  a  little  smaller  than  the  second,  pentagonal,  axillary, 
and  support  on  each  ujtpcr  sloping  side  a  single  secondary  ra- 
dial,, which  is  axillary,  and,  in  three  of  the  rays,  support  on 
e:u:h  upper  sloping  side  a  tertiary  radial,  which  gives  to  eadi 
of  these  rays  four  arms.  In  each  ray  adjoining  the  azygous 
area,  there  is,  on  the  distal  side  of  each  third  primary  radial, 
a  secondary  radial,  that  supports  upon  each  upper  sloping 
side  a  single  tertiary  radial;  but  the  secondary  radial  on  the 
proximal  side  of  the  third  primary  radial  bears  upon  its  distal 
side  an  axillary  tertiary  radial,  that  bears, upon  each  upper 
sloping  side  a  quarternary  radial,  and  upon  its  proximal  side 
two  tertiary  radials,  which  gives  to  each  of  these  two  rays 
Sve  arms.  There  are,  therefore,  twenty-two  ambulacral  open- 
ings to  the  vault,  in  this  species. 

The  regular  interradial  areas  do  not  connect  with  the  plates 
of  the  vault.  In  each  of  three  of  the  areas  there  are  five 
plates,  one,  followed  by  two  in  the  second  range  and  two  in 
the  third  range;  but  in  the  other  area  there  are  six  plates, 
one,  followed  by  two  in  the  second  range,  and  two  in  the  third 
range,  and  one  small  plate.  In  the  fourth  range.  We  do  not 
suppose,  however,  that  this  slight  difference,  in  the  interra- 
dial areas,  is  of  specific  importance,  and  describe  it  only  be- 
cause our  specimen  is  so  constructed.    The  asygous  area  oon- 
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nects  with  the  vault  and  con  tains  eleven  plates.  The  first  one 
is  in  line  with  the  first  primary  radials  though  much  smaller; 
it  is  followed  by  two  plates  in  the  second  range,  one  of  which 
is  larger  than  it  is.  There  are  four  plates*  in  the  third  rp^nge 
that  gives  to  the  area  a  width  nearly  as  great  as^the  length. 
There  are  three  plates,  in  the  fourth  range,  that  are  followed 
by  a  single  plate  in  the  fifth  range,  that  connects  with  a  singe 
platib  belonging,  at  least  in  part,  to  the  vault.  An  ovarian 
pore  is  at  a  laceral  angle  of  the  last  mentioned  plate,  which 
shows  that  it  should  be  classed  with  the  vault  plates  rather 
than  with  those  of  the  calyx.  There  is  a  single,  small,  inter- 
secondary  plate  in  the  area  between  the  two  arms  and  the 
three  arms  in  each  ray  adjoining  the  azygous  area. 

The  vault  is  elevated  above  the  ambulacral  openings,  convex, 
and  bears  a  central  proboscis.  It  is  covered  by  numerous 
polygonal,  convex  or  spinous  plates.  It  is  not  concave 
in  the  regular  interradial  areas,  but  is  concave  toward  the 
margin  in  the  azygous  area.  There  are  fourteen  ovarian  aper- 
tures, two  separating  the  two  arms  from  the  three  arms  be- 
longing to  each  ray  adjoining  the  azygous  area  and  two  be- 
tween the  ambulacral  openings  belonging  to  each  of  the  five 
radial  series. 

The  specimen  upon  which  this  species  is  founded  was  col- 
lected by  R.  A.  Blair,  at  Sedalia,  Missouri,  and  was  presented 
by  him  to  S.  A.  Miller,  among  other  fossils  from  the  Chou- 
teau limestone  of  that  locality,  several  years  ago.  It  has  the 
light  lead  color  of  the  Chouteau  fossils  and  that  of  light  yel- 
lowish color  of  the  fossils  from  the  Burlington  Group  of  that 
locality.  Were  it  not  the  color  of  the  fossil  itself,  we  might 
suppose  that  it  is  from  the  Burlington  Group,  and  that  it  had 
accidently  fallen  in  with  the  Chouteau  fossils.  But  the  rock 
J 8  evidently  the  same  as  that  in  ActinocrintLS  (f)  Chouieanensis, 
collected  by  Mr.  P.  A.  Sampson  and  in  other  crinoids  described 
from  the  Chouteau  limestone  of  Sedalia.  It  does  not  seem  to 
have  any  near  affinity  with  any  other  crinoid  from  rocks  of 
the  age  of  the  Chouteau,  nor  is  it  near  enough  specifically,  to 
any  described  form  from  the  Burlington  Group  to  require  any 
comparison  for  the  purpose  of  pointing  out  differences.     We  have 
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no  doubt  ttiat  it  is  from  tho  Chouksau  Group.  The  specific 
name  !s  in  honor  of  Mr.  A.  Albors,  of  Cincinnati.  Ohio,  who 
did  the  drawing  for  this  bulletin,  and  who  m  a  good  pafseon- 
tologiBt  as  well  as  an  excellent  artist. 

STROTOCRINDS  BLAIRI,   Q.   Sp. 

P{a/e  //,  Fig.  24,  lateral  view,  some  of  the  sutures  ubscwe  at 
ihe  canopy. 

Species  medium  size.  Calyx  below  the  canopy  obpyramidal, 
truncated  little,  if  any,  beyond  the  size  of  the  column,  width 
about  one-half  more  than  the  height.  Plates  convex,  the 
larger  ones  bearing  a  central  node,  from  which  the  plates  are 
radiately  sculptured.  Radial  ridges  on  the  lower  side  of  the 
canopy  or  projecting  summit,  but  not  distinguishable  below 
the  third  primary  radials. 

Basals  form  a  very  low  cup  or  rim  more  than  four  times  as 
wide  as  high;  sutures  beveled;  facet  for  the  attachment  of  the 
column  concave.  First  primary  radials  a  little  wider  than  high, 
three  hexagonal,  two  heptagonal,  Second  primary  radials 
about  half  as  large  as  the  fir.5t,  wider  than  lony,  hexagonal. 
Third  primary  radials  nearly  as  large  as  the  second,  wider  than 
long,  heptagonal  and  supporting  on  each  upper  sloping  side  a 
single  secondary  radial,  which  is  axillary  and  supports  on  each 
upper  sloping  side  the  tertiary  radials.  As  far  as  the  sutures 
can  be  determined  in  our  specimen,  where  there  is  a  single 
tertiary  radial  in  any  series,  it  is  axillary  and  bears  quaternary 
plates,  but  where  there  are  two  or  more  tertiary  plates  in  the 
series  the  last  one  is  not  axillary.  The  rays  on  each  side  of 
the  azygous  area  have  each  six  arm  openings  to  the  vault,  and 
one  of  the  lateral  rays  has  the  same  number  and  the  other 
two  rays  as  far  as  preserved  indicate  the  same  number.  It  is, 
therefore,  believed,  that  there  are  thirty  arm  openings  to  the 
vault. 

The  regular  interradial  areas  are  elongated  and  cut  off  from 
the  vault  by  the  tertiary  and  quaternary  plates.  There  are 
eight  plates  in  each  area,  one  in  the  first  range,  two  in  the 
second,  two  in  the  third,  two  in  the  fourth  and  one  in  the 
fifth.  The  azygous  area  is  also  cut  off  from  the  vault  by  the 
quaternary  plates,    The  first  plate  is   in   line   wxth  the   first 
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primary  radials  and  nearly  as  large,  it  is  followed  by  two 
plates  in  the  second  range,  four  in  the  third,  four  in  the 
fourth  and  above  these  there  are  three  or  more  small  plates 
but  the  sutures  are  too  indistinct  in  our  specimen  to  definitely 
determine  the  number. 

The  vault  is  quite  convex  and  bears  a  central  proboscia  It 
is  covered  with  numerous,  highly  convex,  polygonal  plates. 

This  species  is  so  well  marked  that  it  is  unnecessary  to 
compare  it  with  any  hitherto  described. 

Found  in  the  Burlington  Group,  at  Sedalia,  Missouri,  by  R. 
A.  Blair,  in  whose  honor  we  have  proposed  the  specific  name, 
and  now  in  the  collection  of  S.  A.  Miller. 

ACTINOCRINUS  FOVEATUS,   n.    Sp. 

Plate  11^  Fig.  25,  azygoua  side;  Fig.  26,  view   opposite  the  azy* 
gous  area  of  atiother  specimen,  the  calyx  is  a  little 

flattened  in  both  specimens. 

Species  medium  size.  Calyx  obconoidal,  more  rapidly  spread- 
ing in  the  upper  part  than  below,  esi)ecially  in  the  region  of 
the  secondary  and  tertiary  radials;  about  one-half  wider  than 
high;  plates  convex,  sculptured,  more  or  less  stellate;  radial 
ridges  angular  in  the  superior  part,  and  angles  of  the  plates 
depressed. 

Basals  short,  slightly  constricted  above;  sutures  beveled; 
columner  cavity  broad  and  shallow.  First  radials  rather  wider 
than  long,  except  the  radial  on  the  left  of  the  azygous  area, 
which  is  longer  than  wide,  three  hexagonal,  two  heptagonal. 
Second  primary  radials  about  half  as  long  as  the  first,  hexa- 
gonal, and  wider  than  high,  except  in  the  ray  on  the  left  of 
the  azygous  area,  where  the  second  radial  is  heptagonal  and 
longer  than  wide.  In  this  ray  there  is  no  third  primary  ra- 
dial and  the  second  occupies  the  posit^ion  of  the  second  and 
third  primary  radials.  This  feature  may  be  abnormal,  but  as. 
the  first  plate  is  larger  than  it  is  in  either  of  the  other  rays 
the  peculiarity  must  have  commenced  with  the  commencement 
of  the  growth  of  the  specimen  and  is  not  due  to  any  injury 
that  it  could  have  received.  The  Tact  that  Shumardocrinus 
never  had  but  two  primary  radials  in  any  of  its  rays  leads 
one  to  believe,  that,  in  this  species,  one  of  the  rays,  in  its 
—7 
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Tiornial  condition,  may  never  have  had  more  than  two.  Whfle 
we  have  two  sjjecimens  ol  this  spcciHS  this  particular  ray  hap- 
pens to  bo  wholly  preserved  in  only  one  of  them.  Third 
primary  radials,  in  the  four  rays,  a  liltle  larger  than  the  sec- 
ond, three  of  them  pentagonal,  and  the  one  on  the  right  of 
the  azygous  area  hexagonal,  as  shown  in  both  of  our  speci- 
mens; all  are  axillary,  and  support  on  each  upper  sloping  side 
g,  single  secondary  radial,  which  is  axillary  and  supports  upon 
each  superior  sloping  side  a  single  tertiary  radial,  except  in 
the  ray  on  the  left  of  the  azygous  area,  where  there  are  two 
tertiary  radials.  This  peculiarity  in  the  ray  having  only  two 
primary  i-adials  does  not  appear  to  be  abnormal,  and  certainly 
is  not  the  result  of  any  mechanical  injury.  There  are,  there- 
fore, twenty  ambulacral  ojienings  to  the  vault. 

In  one  of  the  regular  inten-adial  areas  adjacent  to  the  ray 
opposite  the  azygous  area  there  are  six  plates,  one  of  which 
connects  with  tho  plates  of  the  vault,  and  in  the  other  area 
there  are  seven  plates,  one  of  which  connects  with  the  plates 
of  the  vault.  In  the  other  two  regular  areas  there  are  only 
five  plat«s,  neither  of  which  reaches  the  plates  of  the  vault, 
because  the  areas  are  cut  off  hy  the  union  of  tie  tertiary  ra- 
dials. The  azyifous  area  contains  nine  jilatcs.  TI.c  tirst  one 
is  in  line  with  the  first  primary  radials  and  somewhct  smaller; 
it  is  followed  by  two  plates  in  the  second  range,  five  plates  in 
the  third  range,  and  only  one  in  the  fourth  range  which  is 
cut  off  from  the  vault  by  the  union  of  the  tertiary  radials 
above  it. 

Vault  very  convex  and  having  more  capacity  than  the  calyx. 
It  is  covered  by  large,  polygonal,  spiniform  plates.  ITie  vault 
is  injured  at  the  summit  in  both  of  our  specimens  so  the  char- 
acter of  the  proboscis  cannot  be  determined.  No  ovarian  pores 
discovered. 

This  species,  in  some  respects,  resembles  a  Batocrtnuf,  but 
the  hexagonal,  second  primary  radials  must  place  it  in  the 
genus  Aciinoerinu!'.  The  fact  that  the  azygous  area  and  the 
two  interradial  areas  adjoining  do  not  connect  with  the  vault, 
while  the  other  two  interradial  areas  do.  would  seem  to  be  of 
specific  importance,  without  reference  to  the  want  of  uniformity 
in    the    number   of  plates,  in  the  different  areas.     The  ray  on 
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the  left  of  the  azygous  area,  if  normal,  will  distinguish  this 
species  from  all  others  and  as  the  ray  on  the  right  is  the 
same  in  each  specimen  we  think  the  one  on  the  left  is  normal. 
The  general  form  and  surface  ornamentation  will  distinguish 
this  from  all  other  species  having  twenty  arm  openings  to  the 
vauR,  though  it  resembles  A.  fossatus  which  has  forty  arm 
openings  to  the  vault. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

SAMPSONOCRINUS,   n.   gen. 

[Ety.     The  generic  name  is  intended  as  a  compliment  to  a   dis- 
iingtiishid  naluralisiy  Mr.  F,  A.  Sampson,  of  Sedalia,  Mo.] 

Body  more  or  less  globose.  Basals  three,  subequal,  one 
pentagonal,  two  hexagonal.  Primary  radials  either  two  or 
thfee  in  each  radial  series  and  differing  in  this  respect 
in  the  different  radial  series  in  the  same  specimen. 
Sefeondary  and  tertiary  radials  present.  Interradial  plates  con- 
nect with  those  of  the  vault,  and,  in  three  of  the  areas  the 
first  plate  abuts  upon  the  basals,  by  which  arrangement  eight 
plates  unite  with  the  basal  disc.  Vault  elevated  over  the 
ambulacral  canals,  and  depressed  in  the  interradial  spaces. 
iProboscis  subcentral.     Type  S.  hemisphericus. 

We  refer  this  peculiar  genus  to  the  family  ActinocrinidsB. 

SAMPSONOCHINUS  HEMISPHERICUS,  n.  Sp. 

Plate  ITfy  Fig.    7,   basal  view;   Fig.  8,   summit  view;    Fig.    9, 

azygous   side,  the  sutures  between  some  of  the  plates 

being  obsciire;  Fig.  10,  lateral  view. 

Greneral  form  of  the  calyx  hemispherical,  rather  more  than 
one  half  wider  than  high,  broadly  rounded  below.  Plates 
convex.  Surface  granular.  Columnar  facet  very  small.  Arms 
directed  horizontally. 

One  of  the  basal  plates  is  pentagonal  and  two  hexagonal, 
and  they  differ  but  little  in  size.  When  united  they  form  a 
disc  having  three  re-entering  angles,  in  one  of  which  an  azygous 
plate  is  supported,  and  each  of  the  others  support,  a  radial  series. 
The  pentagonal  plate  is  truncated  by  a  radial  and  the  hexagonal 
plates  are  truncated  by  a  radial    and   by    an   interradial.    By 


this  arrangement  the  basal  plates,  when  united,  form  a 
disc  having:  eleven  sides  and  abuts  upon  eight  plates,  a  pecu 
iiarity  we  have  never  observed  in  any  other  fossil. 

The  first  primary  radials  are  longer  than  wide,  very  un- 
equal in  size,  two  pentagonal,  two  hexagonal,  and  one  hcptag- 
onal.  The  radial  series  are  so  different  that  we  will  deSbribe 
them  separately.  The  first  primary  radial  that  truncates  the 
pentagonal  basal  plate  is  the  largest  jilate  in  the  body,  heptag- 
onal,  and  has  a  width  greater  than  its  length.  It  is  followed 
by  a  second  primary  radial,  one-half  smaller  than  the  first, 
longer  than  wide  and  heptagonal.  This  is  followed  by  a  short, 
small,  third  primary  radial  that  is  heptagonal,  axillary  and 
sup]X)rts  upon  each  superior  sloping  side  a  small  secondary 
radial,  which  gives  to  this  ray  two  arm  openings  that  enter 
the  vault  horizontally.  In  one  of  the  series,  supported  in  one 
of  the  re-entering  angles  of  the  basal  disc,  the  first  primary 
radial  is  very  large  and  hexagonal.  It  is  followed  by  a  second 
primary  radial,  that  is  very  large,  wider  than  long,  heptagonal, 
axillary,  and  supports  on  one  of  the  superior  sides  a  single, 
secondary  radial,  which  is  axillary  and  supports  tertiary  radials, 
and  upon  the  other  two  secondary  radials,  the  last  of  which  is 
axillary  and  supports  tertiary  radials,  which  gives  to  this  ray 
four  arm  openings  to  the  vault,  that  are  directed  horizontally. 
In  the  other  series  supported  in  a  re-entering  angle  of  the  basal 
disc,  the  first  primary  radial  is  much  smaller  than  the  one 
last  described,  longer  than  wide  and  pentagonal.  It  Is  followed 
by  a  second  primary  radial  much  larger  than  itself,  wider  than 
long,  having  eight  sides,  axillary  and  supporting,  on  the  left 
lateral  side  a  single  secondary  radial  that  is  axillary  and  supports 
tertiary  radials,  and,  on  the  superior  side,  a  single  secondary 
radial  that  is  not  axillary,  and,  on  the  right  lateral  side,  a 
secondary  radial  that  is  axillary  and  supports  tertiary  radials, 
which  arrangement  gives  to  this  ray  five  arms.  It  will  be 
noticed  here,  that  the  two  rt^ial  series  supported  in  the  re- 
entering angles  of  the  basal  disc  have  no  third  primary  radials. 
In  the  radial  series,  on  the  right  of  the  azygous  area,  the  first 
primary  radial  is  large,  longer  than  wide,  hexagonal,  and 
followed  by  a  second  primary  radial,  whicli  is  much  smaller, 
hexagonal,  and  followed  by  a  third    primary    radial,    which  is 
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still  smaller,  much  wider  than  long,  hexagonal,  axillary,  and 
bears  upon  each  superior  side  a  single  secondary  plate,  which 
is  short  and  axillary  and  bears  tertiary  radials,  which  gives  to 
this  ray  four  arm  openings  to  the  vault.  In  the  radial  series, 
on  the  left  of  the  azygous  area,  the  first  primary  radial  is 
small,  longer  than  wide,  pentagonal,  and  followed  by  a  second 
primary  radial,  nearly  as  large,  longer  than  wide,  hexagonal, 
and  followed  by  a  third  primary  radial,  much  wider  than  long, 
octagonal,  axillary,  and  bearing  on  the  superior  sloping  sides 
a  single  secondary  radial,  which  is  axillary  and  bears  tertiary 
radials,  which  gives  to  this  ray  four  arm  openings  to  the 
vault.  It  will  be  observed  that  the  three  radial  series  that 
truncate  the  basal  disc  have,  each,  three  primary  radials, 
though  the  plates  differ  in  relative  form  and  size  There  are, 
therefore,  nineteen  arm  openings  to  the  vault.  The  first  arm 
plates  are  small,  and  the  arms  are  directed  horizontally. 
Beyond  this,  the  arms  are  unknown. 

The  interradial  areas  differ,  in  form,  and  in  the  number  of 
plates,  and  in  position,  as  much  as  the  radial  series  do,  and, 
though  they  all  connect  with  the  vault  and  the  plates  grow 
less  in  size,  until  they  unite  with  the  plates  of  the  vault,  they 
will  be  separately  described.  In  the  area  on  the  right  of 
the  azygous  area,  the  first  plate  rests  on  the  basal  disc.  It  is 
large,  longer  than  wide,  hexagonal  and  is  followed  by  two 
rather  large  plates  in  the  second  range,  and  five  in  the  third 
range,  which  connect  with  the  plates  of  the  vault,  but  in  this 
species  there  is  no  line  separating  the  plates,  in  the  inter- 
radial areas,  from  the  vault,  as  they  all  graduate  into  each 
other.  In  the  area  on  the  left  of  the  azygous  area,  the  first 
plate  rests  on  the  basal  disc.  It  is  large,  much  longer  than 
wide,  heptagonal,  and  is  followed  by  two  plates,  in  the  second 
range,  that  unite  with  three  plates  which  belong  to  the  vault. 
In  4ihe  area  on  the  right  of  the  radial  series  that  truncates  the 
pentagonal  plate  belonging  to  the  basal  disc,  the  first  inter- 
radial rests  between  the  superior  lateral  sides  of  the  first 
primary  radials.  It  is  moderately  large,  hexagonal,  and  is 
followed  by  two  plates  in  the  second  range  that  unite  with 
throe  plates,  belonging  to  the  vault.  In  the  area  on  the  left 
of  the  radial  series  that   truncates   the   pentagonal   plate  be- 
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longing  to  the  basal  disc,  the  first  interradial  rests  between 
the  superior  lateral  sides  of  the  first  primary  radials.  It  is 
not  as  large  as  the  corresponding  plate  last  described,  pentag- 
onal and  is  followed  by  a  single  plate,  in  the  second  range, 
that  unites  with  three  plates  belonging  to  the  vault.  This  is 
the  smallest  of  the  interradial  areas  and  lias  only  tno  plates 
in  it.  In  the  azygous  area  as  usual  in  the  AcUnocrinidtE,  the 
first  plate  enters  One  of  the  re-entering  angles  of  the  basal 
disc,  and  is  in  line  with  the  first  primary  radials.  It  is  longer 
tlian  wide,  hexagonal  and  followed  by  two  smaller  plates,  in 
the  second  range,  three  in  the  third,  and  four  in  the  fourth, 
which  unite  with  the  plates  of  the  vault  in  a  zigzag  line,  with- 
out any  definite  mark  of  separation. 

The  vault  ia  convex,  having  the  radial  areas  highly  and 
narrowly  elevated  with  abruptly  descending,  wide  interradial 
areas.  It  is  covered  with  numerous,  rather  small,  convex, 
polygonal  plates.  It  had  a  small,  subcentral  proboscis,  which 
is  broken  off  in  our  specimen,  at  the  summit  of  the  vault 

Found  in  the  Chouteau  limestone,  at  Sedalia,  Missouri,  by 
Mr.  P.  A.  Sampson,  and  now  in  his  collection. 

AMPHORACKINUS   SEDALIENSIS,   n.   Sp. 

Plate  V,  Fig.  34,  summii  view  of  a   small   specimen;   Fig.  35, 

azygous  side  of  a  large  specimen;  Fig.  36,  basiU 

view  of  same;  Fig.  37,  summit  view  of  same. 

Species  from  medium  to  large  size.  Calyx  semi-elliptical,  or 
bowbshaped,  one-fourth  wider  than  high,  broadly  rounded  be- 
low. Interradial  areas  depressed  between  the  arm  bases  whiere 
they  unite  with  the  plates  of  the  vault.  Plates  convex,  sculp- 
tured, more  or  Ifess  stellate.  No  radial  ridges.  Column  round, 
medium  size,  and  facet  for  attachment  only   slightly  concave. 

Basals  short,  and  forming  an  hexagonal  disc  only  about  one- 
half  wider  than  the  diameter  of  the  column.  First  radials  a 
little  wider  than  long,  three  hexagonal,  two  heptagonal.  Sec- 
ond primary  radials  about  two-thirds  as  large  as  the  first, 
longer  than  wide,  hexagonal.  Third  primary  radials  shoH, 
much  smaller  than  the  second,  pentagonal,  axillary  and  sup- 
port on   each  upper    sloping  side    a    single  secondary   radial. 
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Th^  secondairy  radials  are  directed  nearly  horizontally  and 
stand  out,  their  full  length,  from  the  mterradial  areas.  There 
are  ten  iarin  openings  to  the  vault. 

There  are  three  regular  interradials  in  each  area.  The  first 
one  is  as  large  as  a  second  primary  radial  and  reaches  about 
as  high,  hexagonal,  and  supports  two  rather  large  plates  that 
unite  with  the  plates  of  the  vault.  There  are  nine  plates  in 
the  azygous  area.  The  first  one  is  in  line  with  the  first  pri- 
mary radials  and  nearly  as  large.  It  is  followed  by  two  plates, 
equally  as  large,  in  the  second  range.  There  are  four  plates 
in  the  third  range,  though  one  of  them  touches  one  of  the 
plates  Of  the  second  range  only  at  an  angle,  and  on  each  side 
oiE  the  superior  part  there  is  a  single  plate.  The  last  three 
plates  unite  with  the  plates  of  the  vault. 

The  vault  is  highly  elevated  over  the  ambulacral  canals  and 
correspondingly  depressed  interradially.  It  is  covered  with 
numerous  convex,  polygonal  plates  and  bears  a  large  sub-cen- 
tral proboscis. 

There  is  no  described  species  very  closely  resembling  this 
one,  though  we  have  no  doubt  that  we  have  before  us  a  true 
Amphoracrinus. 

The  large  specimen  illustrated  was  found  by  R.  A.  Blair,  in 
the  Chouteau  limestone,  at  Sedalia,  Missouri,  and  is  now  in 
the  collection  of  S.  A.  Miller.  The  smaller  specimen  is  from 
the  same  rocks  and  is  in  the  collection  of  P.  A.  Sampson. 
The  sculpturing  is  best  preserved  on  the  smaller  specimen. 

Family  MELOCRINIDiE. 

MELOCRINUS  SAMPSONI,   n.    sp. 

Plate  Ilf  Fig,  27^    basal  view;  Fig.    28,  azygous  side;  Fig,  29, 

opposite  view. 
!  Species  above  medium  size.  Calyx  obconoidal,  as  far  as  the 
secondary  radials,  which  are  directed  horizontally,  so  as 
to  give  the  summit  a  pentagonal  outline;  truncated  by  large 
column;  diameter  nearly  twice  as  great  as  the  height.  Plates 
highly  convex  and  more  or  less  radiately  sculptured. 

The  four  basals  form  a  short  rim,  which  is  slightly  lobed 
by  the  depression  of  the  suture  lines,  and  almost  covered  be- 
low by  the  end  of  the  column.    First  radials  the  largest  plates 


in  the  aijx.  a  little  wider  than  hi^,  three  beplagoiwl,  two 
hezagoosL  Second  primaiy  radials  about  half  as  lu^e  as  the 
ftrn,  wider  than  high,  four  bexaj^onal,  one  pentagonal.  Tbej 
differ  aome^hat  in  size.  Third  primary  radials  smaUer  than 
the  eeoond.  the  sujierior  part  directed  ni?arly  hcnizoatally, 
three  pentafronal,  two  bexagooal.  axillary,  and  sapport  on  each 
npper  sloping  side  a  single  secondary  radiaL  The  secondary 
radials  are  short  and  directed  horizontBlly,  and  the  articalat- 
in^  facets  are  qaite  concave,  and  each  one  is  marked  by  a 
large  ambnlaeral  twtch.  There  are  only  ten  ambulacra!  open- 
ings to  the  vault. 

There  an.'  five  plates,  in  each  re^rular  interradial  area.  The 
first  one  is  about  as  large  as  a  seccmd  primary  radial,  it  is 
followed  by  two  smaller  plates,  in  the  second  range,  and  these 
by  two  platen,  in  the  third  range,  that  separate  the  secondary 
radials  and  curve  in  upon  the  \'ault  to  unite  with  the  plates 
ot  the  vault.  There  are  ten  plates  in  the  azygous  area.  The 
first  one  is  in  line  with  the  first  primary  radials  and  of  about 
the  same  size:  it  is  followed  by  two  plates  in  the  second 
range,  three  in  the  third  range,  and  four  in  the  fourth  range, 
that  curve  in  upon  the  vault    to  unite  with  the  summit  plates. 

The  vault  is  unknown. 

This  species  is  so  radically  different  from  all  others  that 
have  been  described,  that  no  comparison  with  any  of  them  is 
necessary. 

Found  by  Mr.  F.  A.  Sampson,  the  well  known  and  promi 
nent  naturalist,  in  the  Chouteau  limestone,  at  SedaUa,  Missouri 
and  now  in  his  collection.  The  specific  name  is  In  honor  of 
the  collector. 

Family  DOLATOCRINID.^ 

DOL,ATOCRINUS  NODOSCS,   n.    Sp. 

Plate  III,  Fig.  1,  haaal  view;  Fig.  2,  azygout  tide  view,-  Fig. 
3,  summit  view. 
Species  above  medium  size.  Calyx  hemispherical,  broadly 
truncated  below.  No  radial  ridges.  Each  plate  bears  a  prom- 
inent conical  central  node,  from  the  base  of  which  there  are 
numerous,  more  or  less  interrupted  radiating  lines,  and  toward 
the  upper  part,  irregular,  low,  .scattering  nodes.  Column 
round  and  having  a  large  cinque  foil  columnar  cauaL 
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Basal  plates  almost  covered  by  the  columc.  Fii*st  primary 
radials  wider  than  long,  the  two  on  the  azygons  side  being 
somewhat  larger  than  the  others.  Second  primary  radials 
about  one  half  wider  than  long,  quadrangular.  Third  primary 
radials  expand  slightly  to  the  superior  lateral  angles.,  longer 
than  the  second,  pentagonal,  axillary,  and  in  the  ray  on  the 
right  of  the  azygous  area  bears  a  single,  secondary  radial  up- 
on each  superior,  sloping  side,  which  is  axillary,  and  bears 
upon  each  superior  sloping  side  two  tertiary  radials,  which 
gives  to  this  ray  four  arms.  In  each  of  the  other  four  rays, 
the  third  primary  radial  bears  upon  one  upper  slopmg  side 
three  secondary  radials,  and  upon  the  other,  one  secondary 
radial,  which  is  axillary,  and  supports  upon  each  upper  sloping 
side,  two  tertiary  radials.  This  arrangement  gives  to  each  of 
these  rays  three  arms.  There  are,  therefore,  sixteen  arms  and 
sixteen  ambulacral  openings  to  the  vault  in  this  species. 

The  azygous  area  is  like  the  others,  except  a  little  larger. 
The  first  interradials  are  the  largest  plates  in  the  calyx,  have 
nine  sides,  and  are  broadly  truncated  above  for  the  second 
interradials.  The  second  interradials  are  about  half  as  large 
as  the  first,  and  are  followed  by  a  single  plate,  which  is  about 
half  as  large  as  the  second,  and  unites  with  two  large,  elon- 
gated plates  belonging  to  the  vault. 

The  vault  is  very  slightly  elevated  over  the  radial  areas,  and 
about  equally  as  much  depressed  in  the  interradial  areas.  It 
is  substantially  covered  by  three  circles  of  plates,  the  surface 
of  which  is  covered  by  granules,  and  a  few  of  the  plates  over 
the  radial  areas  bear  a  small  central  node,  as  shown  in  the 
illustration.  The  subcentral  azygous  opening  is  slightly  ele- 
vated and  surrounded  by  four  plates,  two  of  which  form  part 
of  the  first  circle  of  plates  and,  if  counted  with  the  first  circle, 
there  are  seven  plates  in  the  first  circle,  and  without  them 
there  are  only  five;  but  the  circle  is  not  complete  without  count- 
ing one  of  them.  In  the  second  circle  there  are  seven 
plates.  In  the  third  circle  there  are  fifteen  plates,  two  in  each 
depressed  interradial  area  that  unite  with  the  plates  of  the 
calyx  and  one  over  each  radial  area.  These  are  all  the  plates 
covering  the  vault  except  those  over  the  radial  areas  at  the 
base  of  the  arms.  There  are  no  ovarian  openings,  at  least,  in 
a  beautifully  preserved  specimen  none  can  be  discovered. 
—8 


Tiiis  species  bears  moie  lescmblaoce  to  Dvtalocrinmi  beUmlat 
Ihait  to  ftflj  other,  but  is  readily  distia^ished  bj  hariop  only 
sizt.'^Q  tnM^od  of  seventeen  arms,  aad  by  havbig  no 
oranan  apenin^rs-  Tbere  is  also  some  differeitoe  in  the  ooe- 
vexity  and  stracbire  of  the  vtalt  and  io  the  smim-x  omacaenta- 
tiOD. 

Found  in  the  BamiltoD  Group,  near  Charleetovn,  Indiaiia,  and 
now  in  the  ooUectaoo  of  Mr.  J.  P.  Hanunell.  of  "iSmHaoa,  Indiana. 

DOLATDCSINIS  SACCTUrS,   B.    sp. 

PUde  III.  Fig.  11.  boml  riet;  Fig-  IS.  wide  rioc. 

S))ecies  medium  or  below  EDedinm  sur  Calyx  subhemi- 
spberical.  broadly  trsDcated  at  the  base  and  sabcylindrical 
afaore.  Ridial  ridges  con^sting  of  onall,  loaaded  eleratioBfi, 
wfak^  are  iatnmipied  by  central  nodes  or  the  platee.  Sorfaoe 
omaawated  with  radiattBft  rid^ws  frooi  ttie  ombal  put  of  the 
ptates  tint  do  not  onite  with  the  radial  ridf^ea  or  coalesce 
with  the  central  no>ieeL  "Hte  radiating  rr^ccs  ate  toward  tlie 
■aigin  of  the  plates,  and  the  seoaod  mterradials  haT«  no  con- 
tnl  nodi  Oalamn  rfMoad.  nediatD  fsatf,  and  hariBg  a  Iwee 
onqoe  foil  canal. 

Basal  plates  hidden  by  the  column  and  a  rociiied  flanging 
rim  that  surrounds  it.  oo  the  basals  and  at  the  <->i«n  twTwnuTi  t 
of  the  first  primary  radials.  F^r^  [Himary  radials  a  little 
wider  than  long,  and  subeqaal  in  sia^.  Se:^Mid  primaiy  radials 
ratbo'  less  than  twice  as  wide  as  long,  qnadran^alar.  ades 
nearly  parallel.  Tlurcl  primary  radials  Tery  little  larger  than 
the  second.  Qrocn  one-half  wider  to  twice  as  wide  as  long.  pKi- 
UgonaL  axillary,  and  bear  upon  each  superior  sloping  side  a 
single  secondary  rwltal.  The  secondary  radials  bear  apoa  each 
superior  sloping  side  a  single  t^liary  radial,  which  gii;«s  to 
this  specnas  twenty  aatbolanal  0|va-.iKs  to  the  vanlt. 

The  first  iat^x^adials  are  rather  larze  and  hare  nine  sidpf- 
Tbere  is  oojy  a  siiwrtt?  plase  in  jhv  secv^Csi  lanre  and  it  ei- 
i^kils  to  the  u>|>  iL^f  the  o^yx  and  i.'¥>c:^ec':s  with  the  plates  of 
T^aolt.  The  aiys»2s  arva  is  ao5  oi*vri:.lly  di*M^t  froa  the 
other  areas. 

Tbe  raott  is  motleras^y  <rvwwx  anJ  bear»  ratiwr  sliarp  radial 
ridge&  Thif  satires  c-vinot  t«?  distins^isC"?!  ia  o«r  specita. 
There  are  twenty  orariaa  awjTTsrv^  to^^-  oq  e*rh  side  <rf  each 
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pair  of  arms.  They  are  elongated  and  are  close  to  the  ambu* 
lacral  canals,  and  not  through  the  vault  itself  as  in  some  species. 

This  species,  when  compared  with  D,  corporosuSy  will  be 
found  to  have  only  a  single  tertiary  radial,  while  in  that 
species  there  are  four,  and  only  two  interradials,  while  in  that 
species  there  are  from  three  to  six  plates,  and  the  azygous 
area  is  altogether  different.  There  are  also  some  minor  differ- 
ences in  surface  ornamentation  and  otherwise.  There  is  no 
necessity  for  comparing  it  with  any  other  known  species. 

Pound  by  Gteo.  K.  Greene,  in  the  Hamilton  Group,  near 
Charlestown,  Indiana,  and  now  in  the  collection  of  Wm.  P.  E. 
Gurley. 

DOLATOCRINUS  SALEBROSUS,  n.  Sp. 

Plate  Illy    Fig,  13,    basal  view;  Fig,    14,   side  view;  Fig,    15, 

summit  view. 

Species  medium  or  below  medium  size.  Calyx  subhemi- 
spherical,  concave  below  and  slightly  constricted  below  the 
arms.  Radial  ridges  consisting  of  small,  rounded  elevations 
which  are  interrupted  by  central  nodes  on  the  plates.  Surface 
ornamented  with  radiating  ridges  from  the  nodes  and  central 
part  of  the  plates.  The  second  interradials  have  a  transverse 
central  ridge  with  longitudinal  ridges  below  it.  Column  round 
medium  size,  and  nearly  filling  the  funnel-shaped  cavity  formed 
by  the  basal  plates. 

Ba^l  plates  form  a  cup  that  is  inserted  into  the  cavity  of 
the  X5alyx  and  is  nearly  filled  by  the  end  of  the  column.  The 
mQuth  of  the  cup  is  about  one-fourth  wider  than  the  diameter 
of  the  column.  Pirst  primary  radials  about  as  long  as  wide 
and  curve,  at  the  lower  end,  into  the  basal  concavity  to  unite 
with  the  basal  plates,  and  upward  at  the  superior  end,  so  that 
the  calyx  will  rest  upon  the  middle  part  of  these  plates.  Sec- 
ond primary  radials  from  one-fourth  to  one-half  wider  than 
high,  quadrangular,  and  slightly  expanding  upward.  Third 
primary  radials  a  little  larger  than  the  second,  about  one-half 
wider  than  high,  three  hexagonal,  two  pentagonal,  axillary, 
and,  in  two  of  the  rays,  bear  upon  each  upper  sloping  side  a 
single  secondary  radial  which  is  axillary  and  bears  upon  each 
superior  side  two  tertiary  radials,  which  gives  to  each  of  these 
rays  four  arms.     In  each  of  two  other  rays,  the  third  primary 
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radial  bears  upon  one  superior  sloping  side  two  secondary 
radials  and,  upon  the  other,  a  single  secondary  radial,  which 
is  axillary  and  supix>rts,  on  each  sui^rior  sloping  side,  two 
tertiary  radials,  which  arrangement  gives  to  each  of  these  two 
rays  three  arms.  The  other  ray,  in  its  normal  condition,  may 
be  like  the  last  two,  and  if  so.  the  species  will  have  seventeen 
arms,  but  in  the  specimen  illustrated,  it  is  different  and  is 
peculiarly  constructed,  as  follows.  Upon  one  side  of  the  third 
primary  radial  there  is  a  single  secondary  ra<lial,  which  is 
axillary  and  bears  ujKjn  each  su])erior  side  a  single  tertiary 
radial,  and,  upon  the  other  side  of  the  third  primary  radial, 
an  interradial  is  supported,  without  the  intervention  of  a 
secondary  radial,  and,  therefore,  there  arc  only  two  arms  to 
this  ray,  which  gives  us  only  sixteen  arms  in  the  sjiecimen 
illustrated,  and,  until  it  can  be  shown,  that  this  structure  is 
abnormal,  the  sjiecies  must  be  regarded  as  possessing  only 
sixteen  arms. 

The  first  interradials  are  of  unequal  size,  one  of  them  is 
heptagonal  and  each  of  the  others  has  nine  sides.  The  hep- 
tagonal  plate  is  followed  by  two  plates,  in  the  second  range, 
one  of  which  rests,  in  part,  on  one  of  the  siiix>rior  sides  of  a 
third  primary  radial  and  takes  the  position  of  a  secondary 
radial  in  the  two-armed  ray.  These  two  plates  in  the  second  range 
connect  with  two  plates  belonging  to  the  vault.  In  the  other 
four  areas,  one  plat«,  in  the  second  range,  is  followed  by  one 
in  the  third  range  that  unites  with  two  plates  belonging  to 
the  vault. 

The  vault  is  moderately  convex  over  the  ambulacral  canals 
and  correspondingly  depressed  in  the  interradial  areas.  It  is 
covered  by  a  few  rather  large  polygonal  plates  that  bear  pus- 
tules, and  each  one  over  the  junction  of  the  am*bulacral  canals 
bears  a  central  node.  The  azygous  orifice  is  central.  No 
ovarian  pores  can  be  distinguished. 

We  regard  the  interradial  area  having  the  first  plate  heptago- 
nal as  the  azygous  area,  and,  if  the  t\vo-armed  ray  is  abnor> 
raal  and  the  species  has  seventeen  arms,  then  it  will  resemble 
D.  aurealu?,  from  which  it  will  be  i-eadily  distinguished,  hy 
the  interradial  areas;  for  in  that  species,  there  are  three  plates, 
in  the  third  range,  that  unite  with  the    i)late3  of  the  vault,  in 
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the  regular  areas,  and  four  or  five  in  the  azygous  area.  Be- 
sides, the  ornamentation  is  different  in  the  two  species,  and 
the  proboscis  in  that  species  is  large  and  subcentral  and  the 
arrangement  of  the  plates  on  the  vault  is  quite  different  in  the 
two  species.  But  if  the  two-armed  ray  is  normal  then  this  is 
a  sixteen  armed  species  so  different  from  all  other  sixteen 
armed  species  that  have  been  described,  that  no  comparison 
with  any  of  them  is  necessary. 

Found  by  Geo.  K.  Greene,  in  the  Hamilton  Group,  near 
Charlestown,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E. 
Gurley. 

Family  POTERIOCRINIDiE. 

POTERIOCRINUS  BLAIRI,    n,  Sp. 

Piafe  JF,  Fig,  1,  azygous  view,  the  arms   on  the  right  a   lillle 

compressed;  Fig.  2,  view  showing  the  ray  opposite  the 

azygous  area  on  the  left^  one  of  the  arms 

is  spread  out  of  place. 

Species  medium  size,  robust,  and  having  wide  arms  that  fit 
closely  together  as  in  Zeacrinus.  Calyx  obconoidal,  nearly 
twice  as  wide  as  high,  truncated  below  for  a  rather  large 
column;  sutures  distinct;  surface  smooth. 

Basals  very  short,  three  or  four  times  as  wide  as  high. 
Subradials  wider  than  high,  three  haxagonal,  and  two  hep- 
tagonal;  those  adjoining  the  azygous  area  are  heptagonal. 

First  radials  of  unequal  size,  but  about  twice  as  wide  as 
high;  truncated  the  entire  width  above  and  separated  from  the 
first  brachials  or  arm  plates  by  a  slightly  gaping  suture.  The 
second  radials  or  brachials,  as  they  are  usually  called,  are  of 
unequal  size  and  not  uniform  in  shape.  In  four  of  the  rays 
these  plates  are  wider  than  high,  pentagonal  and  support 
upon  each  upper  sloping  side  the  secondary  radials  or  free 
arms.  The  secondary  radials  are  short,  wide,  quadrangular 
and  abut  against  each  other.  In  one  of  the  series,  the  fifth 
plate  is  pentagonal,  axillary  and  sup]x>rts  upon  each  upper 
sloping  side  the  tertiary  radials;  in  the  other  series,  preserved 
in  our  specimen,  the  sixth  plate  is  axillary,  pentagonal  and 
su^pports  on  each  upper  sloping  side  the  tertiary  radials.  No 
further  bifurcation  is  shown,  though  ten  tertiary  radials  arQ 
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preserved.  The  tertiary  radials  are  short,  wide,  quadrangular, 
and  abut  against  each  other,  in  the  same  manner  that  the 
secondary  radials  do.  This  arrangement  gives  to  each  of  these 
four  rays  four  arms.  In  the  ray  opposite  the  azygous  area, 
the  second  primary  radial  is  the  largest  plate  in  the  body 
and  nearly  square.  It  is  followed  by  a  short,  quadrangular 
plate,  and  then  follows  a  short  pentagonal  plate,  that  is  aicil- 
lary  and  supports  upon  each  upper  sloping  side  a  long  series 
of  short,  wide,  quadrangular,  secondary  radials,  which  gives  to 
this  ray  two  arms.  There  are,  therefore,  eighteen  compact 
arms  in  this  species. 

The  azygous  area  is  of  moderate  size  and  the  plates  are  ar- 
ranged as  is  usual  in  this  genus.  The  first  one  is  pentagonal 
and  rests  between  the  sloping  sides  of  two  subradials  and  be- 
low the  under  sloping  side  of  the  first  radial,  on  the  right. 
The  second  plate  is  long,  hexagonal,  truncates  a  subradial  and 
reaches  as  high  as  the  top  of  the  second  radial  on  the  left. 
The  fourth  plate  is  much  smaller  (han  the  third,  truncates  the 
second  and  extends  a  little  beyond  the  third.  The  fifth  plate 
truncates  the  third  and  is  not  fully  exposed   in  our   si)ecimen. 

This  species  is  readily  distinguished  by  its  general  form,  and, 
so  far  as  known,  has  no  nearly  related  species,  in  the  group 
of  rocks,  in  which  it  occurs. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller.  The  spe- 
cific name  is  in  honor  of  the  collector. 

POTERIOCRINUS   ALTONENSIS    U.    Sp. 

Plate  IV,  Fig.  5,  azygous  area  on   the  rights    calyx  arms   and 
part  of  the  column,  compressed;  Fig,  4,  opposite 

view  of  same  specimen. 

Species  quite  small,  constricted  above  the  calyx  in  the  mid- 
dle of  the  second  radials  or  brachials.  Calyx  short,  hemispher- 
ical or  bowl* shaped,  nearly  twice  as  wide  as  high;  plates  con- 
vex; sutures  distinct;  surface  granular.  Column  quite  small 
and  round,  the  alternate  plates  slightly  projecting. 

Basals  depressed  and  extending  a  little  beyond  the  column, 
so  as  to  be  seen  from  a  basal  view.  Subradials  rather  wider 
than  long  and  forming,  with  the  basals,  a  low  cup.  First  ra- 
dials wider  than  long,  pentagonal,  truncated  the  entire  width 
above  and  separated  from  the  second  radials  or  brachials  by  ^ 
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gdkping  suture.  A  single,  elongated,  brachial  or  second  radial, 
rounded  and  contracted  in  the  middle,  and  axilliary,  supports 
upon  its  superior  sloping  sides,  in  each  radial  series,  the  free 
arms.  The  arms  are  long,  slender,  round  and  composed  of 
rather  long  plates  which  are  slightly  constricted  in  the  middle 
part.  The  first  plates  are  longer  than  the  succeeding  ones. 
The  arms  do  not  bifurcate  and  there  are,  therefore,  only  ten 
arms  in  this  species.     Pinnules  distant. 

Azygous  plates  are  as  usual  in  this  genus;  the  first  one  is 
pentagonal,  about  half  as  large  as  a  subradial,  rests  upon  the 
upper  sloping  sides  of  two  subradials  and  between  the  first  ra- 
dial, on  the  right,  and  the  second  azygous  plate,  on  the  left, 
and  is  truncated,  at  the  top,  for  the  third  azygous  plate;  the 
second  plate  is  pentagonal,  about  as  large  as  the  first,  rests 
upon  the  truncated  upper  end  of  a  subradial,  and  between  a 
first  radial,  on  the  left,  and  the  first  and  third  azygous  plates, 
on  the  right,  and  is  truncated  at  the  upper  end,  for  the  fourth 
plate.     The  fourth  plate  extends  beyond  the  third. 

This  species  is  distinguished  by  its  small  size,  hemispherical 
calyx,  long,  constricted  brachials  and  ten  arms.  When  com- 
pared with  P.  rowleyi  it  will  be  noticed,  that  species  has  two 
brachials,  in  some  of  the  rays,  and  all  the  arms  bifurcate  toward 
the  top.  It  will  not  be  mistaken,  for  any  other  species,  by  any 
one  capable  of  making  a  comparison. 

Found  by  the  late  Hon  Wm.  Mc Adams,  who  was  a  prominent 
naturalist,  in  the  St.  Louis  Group,  at  Alton,  Illinois,  and  now 
inthe  collection  of  S.  A.  MiJler. 

POTERIOCRINUS    BROADHEADI,    n.     sp. 

Plate  IV y  Fig,  7,  azygous  side  view;  Fig,  8,  lateral  view. 

We  have  examined  six  specimens  belonging  to  this  species, 
one  a  third  larger  than  the  specimen  illustrated,  three  others 
as  much  smaller,  and  each  one  is  longer  and  larger  upon  the 
azygous  side  than  upon  the  opposite  side,  showing  the  unsym- 
metrical  form  of  the  calyx  is  normal.  Calyx  irregularly  obco- 
noidal  above  the  broad  truncated  base,  by  reason  of  the  longi- 
tudinal convexity  of  the  plates  and  the  depressed  sutures,  or 
it  might  be  called  somewhat  obpyramidal.  The  azygous  side 
is  longer  than  the  other,  the   two   rays   opposite   the   azygous 
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area  are  the  shorter  and  of  equal  length,  and,  from  these,  there 
is  a  gradual  lengthening  to  the  top  of  the  third  asygous  plate. 
All  the  plates  are  longitudinally  convex  and  the  sutures  are 
depressed,  especially  at  the  angles,  and  a  pore  penetrates  the 
calyx  at  every  angle,  and,  on  the  longer  sides,  a  pore  pene- 
trates the  calyx  between  the  angles.  The  greatest  length  of 
Vie  calyx  does  not  equal  the  diameter.  Plates  thick.  Ciolumn 
unknown. 

Basals  small,  wider  than  long,  and  project  below  the  end  of 
the  column.  Superior  angles  rather  acute.  Subradials  the  lar- 
gest plates  in  the  calyx  and  about  as  long  as  wide,  though 
somewhat  unequal  in  size,  three  hexagonal,  two  heptagonal. 
First  radials  about  twice  as  wide  as  long,  though  of  unequal 
length,  and  slightly  concave  the  entire  width  above  for  the  re- 
ception of  the  second  radials,  none  of  which  are  preserved  in 
our  specimens. 

The  first  azygous  plate  is  about  as  large  as  a  first  radial, 
nearly  equal  sided,  pentagonal,  rests  between  the  superior  slop- 
ing sides  of  two  subradials,  separates  the  first  radial,  on  the 
right,  from  the  second  azygous  plate,  on  the  left,  and  is  trun- 
cated above  by  the  third  azygous  plate.  The  second  azygous 
plate  is  nearly  as  large  as  the  first,  truncates  a  subradial,  sep- 
arates the  first  radial,  on  the  left,  from  the  first  and  third 
azygous  plates,  and  thins  toward  the  upper  edge,  indicating 
that  it  united  with  small  plates  belonging  to  a  proboscis.  The 
third  azygous  plate  rests  upon  the  first  and  in  its  lower  part 
separates  part  of  the  first  radial  plate,  on  the  right,  from  the 
second  azygous  plate  and  thins  toward  the  upper  edge,  indi- 
cating that  it  united  with  small  plates  belonging  to  the  pro- 
boscis. 

This  is  a  peculiar  species  and  on  account  of  its  azygous  area 
and  the  pores  that  penetrate  the  vault,  may  yet  be  made  the 
type  of  a  new  genus.  At  least  it  will  not  be  confounded  with 
any  species  that  has  been  heretofore  described   in   this  genus. 

Found  by  R.  A.  Blair,  in  the  Chouteau  limestone,  near  So- 
dalia,  Missouri,  and  now  in  the  collection  of  S.  A.  Miller.  The 
specific  name  is  in  honor  of  Prof.  G.  C.  Broadhead. 
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POTERIOCRINUS  SAMPSONI,   H.   sp. 

Plate  IVf  Fig.  P,  azygous  side  view;  Fig.  10,  opposite  viito  of 

same,  some  of  the  matrix  is  attached  to  the 

top  of  the  first  radidls. 

Species  medium  or  below  medium  size,  as  indicated  by  two 
specimens,  one  of  which  is  smaller  than  the  one  illustrated. 
Calyx  like  the  frustum  of  a  cone,  being  broadly  truncated  be- 
low, slowly  expanding  above  and  having  a  diameter  about  one- 
fourth  greater  than  the  height.  Surface  smooth,  possibly,  in 
better  preserved  specimens,  granular.  Plates  thick  and  sutures 
close.  Column  large,  at  the  superior  end,  as  it  entirely  covers 
the  truncated  end  of  the  calyx. 

Basals  moderate  size,  about  a  third  or  a  half  wider  than 
high.  Superior  angles  distinct  though  not  acute.  Subradials 
the  largest  plates  in  the  calyx,  wider  than  long,  though  un- 
equal in  size,  three  hexagonal,  two  heptagonal.  First  radials 
about  twice  as  wide  as  long,  though  slightly  unequal  in  size, 
and  truncated  the  entire  width  above,  for  the  reception  of  the 
second  radials,  none  of  which  are  preserved,  in  our  specimens. 
The  first  azygous  plate  is  smaller  than  a  first  radial,  nearly 
equal  sided,  pentagonal,  rests  between  the  superior  sloping 
sides  of  two  subradials  and  separates  the  first  radial,  on  the 
right,  from  the  second  azygous  plate.  The  second  azygous 
plate  is  much  smaller  than  the  first,  truncates  a  subradial  and 
separates  the  first  one  from  the  first  radial,  on  the  left.  The 
third  azygous  plate  is  smaller  than  the  second,  as  shown  by 
the  specimen,  which  is  not  illustrated,  and  beyond  it,  the 
plates  are  not  preserved. 

While  this  species  is  not  distinguished  by  any  very  remark- 
able peculiarities,  it  is  so  different    from    any    that  have  been 
described    from    rocks    of    the    same    geological    age,  that   no 
•  comparison  is  necessary. 

Found  by  R.  A.  Blair,  in  the  Chouteau  limestone,  at  Sedalia, 
Missouri,  and    now    in    the    collection    of    S.  A.  Miller.      The 
specific  name  is  in   honor  of    F.  A.  Sampson,  a    distinguished 
naturalist  of  Sedalia. 
—9 


ZEAUKXKUS   BLAIRI,   n.   Sp. 

Plate  IV,  Fig.   '>,  azygoua    side;  Fig.  6.  opposite    aide    of  same 

specimen,  showing  part  of  the  proboscis. 

Species  bi-low  medium  size.  Calyx  low,  basin-shaped,  two 
and  a  half  tiinos  as  wide  as  hi^h,  depressed  at  the  baso, 
plates  convex,  sutures  distinct,  surface  granular.  Column 
small  and  round. 

Basals  form  a  disc  one-half  larger  than  the  diameter  of  the 
column,  ftiid,  in  plain  view,  as  seen  from  below.  Subradials 
wider  thati  high,  and  forming,  with  the  basals,  a  low  cup. 
First  radmls  wider  than  long,  pentugonal,  truncated  the  entire 
width  above,  and  separated  from  the  brachials  by  a  gaping 
suture.  A  single  brachial,  about  as  long  as  wide,  rounded  and 
contracted,  in  the  middle,  and  axillary,  supports  uiwn  its  upper 
sloping  sides,  in  each  radial  series,  the  free  arms.  The  proxi- 
mal arm,  on  the  left  of  the  azygous  area,  bifurcates  on  the 
sixth  plato,  and  the  proximal  side  again  on  the  ninth  plate, 
and  tiie  distal  side  bifurcates  on  the  fourth  plate,  and  the  dis- 
tal branch  on  the  eighth  plate,  which  gives  to  this  ray  six 
arms.  The  ray  opposite  the  azygous  area  bifurcates,  on  one 
branch,  on  the  fourth  plate,  and,  on  the  other,  on  the  seventh 
plate,  which  gives  to  it  four  arms.  One  of  the  lateral  rays 
bifurcates,  on  each  branch,  on  the  sixth  plate,  which  gives  to 
it  four  arras.  The  other  two  rays  are  broken  off  below  the 
first  bifurcation,  in  our  specimens,  but  we  presume  tho  lateral 
rays  are  alike,  and  the  ray  on  the  right  of  the  azygous  area 
the  same  as  the  one  on  the  left,  and  if  so,  the  species  has 
twenty  four  arms.  The  arms  are  short,  round  and  composed 
of  short  plates.     Pinnules  small. 

The  azygous  area  is  wide,  ovate  and  exposes  ten  plates  ar- 
ranged alternately,  as  usual,  in  this  genus.  The  first  one  is 
about  half  as  large  as  a  subradial,  rests  upon  one  sloping  side 
of  a  subradial  and  abuts  another,  separates  the  first  radial,  on 
the  right,  from  the  second  azygous  plate  and  is  truncated  ly 
the  third  plate.  The  second  one  is  about  the  size  of  the  first, 
truncates  a  subradial,  separates  the  first  radial,  on  the  left, 
and  the  lower  part  of  the  brachial,  from  the  first  and  third 
plates  and  is  truncated  above  by  the  fourth  and  fifth  plates. 
The  fourth,  fifth  and  sixth    plates  are  in    one  range    crossing 
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the  exposed  area.  The  top  of  the  proboscis,  is  broken  off  in 
the  specimen  illustrated,  below  the  top  of  the  arms,  where  it 
is  round  and  covered  by  smooth,  polygonal  plates. 

This  species  is  at  once  distinguished,  by  its  general  form 
and  number  of  arms,  from  all  others.  In  Zeacrinus  pocillum, 
from  the  same  rocks,  there  are  two  brachials  in  each  of  four 
rays,  and,  in  the  other  ray,  the  first  brachial  is  truncated  on 
top  and  followed  by  five  single  .plates,  before  it  bifurcates;  and 
Zeacrinus  commalicusy  from  the  same  rocks,  with  its  forty-six 
arms,  is  equally  as  far  removed  from  this  species.  We  know 
of  no  species  with  which  it  is  necessary  to  compare  it. 

Found  in  the  Keokuk  Group,  at  Boonville,  Missouri,  and  now 
in  the  collection  of  S.  A.  Miller.  The  specific  name  is  in 
honor  of  R.  A.  Blair,  the  distinguished  naturalist  and  collector 
of  Sedalia,  Missouri. 

Family  CYATHOCRINIDiE. 

CYATHOCRINUS  BLAIRI   n.    Sp. 

Plate  IV,  Fig.  11,  basal  view  of  a  large  specimen,  azygous  side 

up;  Fig,  12,  azygous  side  of  same  hhowing  the  large 

subradial;  Fig.  13,  basal  view  of  a  small 

specimen;  Fig.  14,  azygous  side  of 

the  same;  Fig.  15,  opposite 

side  of  same. 

We  have  three  specimens  of  this  species,  though  one  of  them 
is  so  badly  crushed  that  it  is  of  no  service  in  the  description. 
The  species  is  rather  below  medium  size.  The  calyx  of  the 
larger  specimen  is  bowl-shaped,  a  little  less  than  twice  as  wide 
as  high  and  broadly  rounded  below,  while  the  smaller  specimen 
is  more  elongated  and  pointed  below.  It  is  possible,  that  the 
larger  si)ecimen  is  compressed  on  the  under  side  so  as  to  throw 
it  a  little  out  of  its  normal  shape.  The  sutures  are  beveled; 
surface  granular;  column  small  and  round. 

Basals  small  and  form  a  low  cup,  with  a  concave  depression 
for  the  attachment  of  the  small  column,  and  are  separated  from 
the  subradials  by  a  beveled  suture.  Subradials  large  and  gently 
curve  from  the  basal  cup  outward  and  upward.  The  one  on 
the  azygous  side  is   remarkably   large   and   extends   nearly  as 


hiph  as  the  first  radials.  First  rafiials  wider  than  high,  sides 
parallol,  each  ai-cuati;  the  entire  width  above  for  the  attach- 
ment of  the  second  plate,  and  having  tlie  facet  directed  up- 
ward or  slightly  inclined  inward.  The  first  azy^us  plate  is 
short  and  extends  but  slightly  bolow  the  level  of  the  first  ra- 
dials. 

This  species  will  be  distinguished  by  its  general  form,  re- 
markably large  subradial  which  is  truncated  by  a  short  azygons 
plate,  and  by  the  wide  arcuate  facets  directed  upward  and  in 
ward,  for  the  attachment  of  tlie  second  radials.  Possibly  its 
arms,  when  known,  will  be  used  to  distinguish  it  from  the  genus 
CyalkocHnus. 

Found  by  K,  A.  Blair,  in  the  Choutean  limestone  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A,  Miller.  The  S]>e- 
citic  name  is  in  honor  of  the  laborious  and  intoUigent  collector. 

CYATHOCRINUS   CHOIITEAUENSIS,   n.    Sp. 

Plate  TV,   Fig.   in,  ahomng  ctih/x  and  pari  of  the  arms,  the  azy- 

gous  plnfe  is  on  the  right  and  the  second  and  third 

radiuls  m  thp  adjoining  ray  ni'e  out  ofpUtcp, 

the  calyx  ta  also  anmpressed  so  as 

io   appear  wider  than  it  is. 

Species  medium  size.      Calyx   obcoQoidal,    about  as   high  as 

wide,  sutures  close,  surface  gi'anular. 

Basals  form  a  low  conical  cup,  truncated  for  a  small  column. 
Superior  angles  obtuse.  Subradials  rather  longer  than  wide, 
except  the  one  truncated  by  the  azygous  plate  which  is  wider 
than  long,  four  hexagonal  and  one  heptagonal.  The  heptagonal 
plat«  is  the  larger  one.  First  radials  about  as  long  as  wide, 
slightly  curved  over  towards  the  vault  on  each  side  of  the  arm 
facets,  and  longitudinally  convex  and  protuberant  at  the 
arm  facets.  Arm  facets  circular,  occupying  about  half  the  width 
of  the  plates,  and  notched  for  the  ambulacral  canal.  Azygous 
plate  broadly  truncates  a  subradial  and  extends  above  the  top 
of  the  first  radials. 

There  are  only  five  arms.  The  arms  are  small,  long  and 
composed  of  long,  round  joints  or  plates.  The  first  plate  is 
not  quite  as  long  as  wide  but  above  this  the  plates  are  from 
two  to  four  times  as  long  as  wide. 
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There  is  no  described  species,  from  rocks  of  the  same  age, 
with  which  this  one  can  be  confounded. 

Pound  by  the  distinguished  collector  and  naturalist  F.  A. 
Sampson,  in  the  Choutean  limestone  at  Sedalia,  Missouri,  and 
now  in  the  collection  of  S.  A.  Miller,  to  whom  he  kindly  pre- 
sented it.      . 

CYATHOCRINUS    MACADAMSI,   U.    Sp. 

Plate  IV,  Fig.  31,  azygaas  side  on    the   right;   Fig,  32,  lateral 

view. 

Species  medium  size,  constricted  above  the  calyx.  Calyx 
short,  hemispherical,  twice  as  wide  as  high;  plates  convex; 
sutures  distinct;  surface  finely  granular.     Column  small. 

Basals  form  a  flat  pentagonal  disc  about  twice  as  wide  as 
the  diameter  of  the  column.  Subradials  slightly  wider  than 
high  and  forming  with  the  basals  a  low  cup.  First  radials 
about  one-half  wider  than  long,  pentagonal,  truncated  the  en- 
tire width  above,  and  separated  from  the  second  radials  or 
brachials  by  a  wide  gaping  suture.  There  are  two  brachials 
in  each  ray,  the  first  one  is  quadrangular  and  about  twice  as 
wide  as  long,  the  second  is  somewhat  smaller  than  the  first, 
pentagonal,  axillary  and  supports  upon  each  upper  sloping  side 
a  single  arm.  The  body  is  broadly  constricted  in  the  region 
of  the  brachials.  There  are  only  ten  arms  and  when  closed 
they  are  compact,  as  the  sides  are  straight  and  flattened.  The 
arms  are  composed  of  wedge-shaped  plates,  the  first  ones  be- 
ing longer  than  the  succeeding  ones.  In  the  three  specimens 
examined  there  is  some  difference  in  the  length  of  the  arm 
plates  and  the  longer  ones  appear  to  be  slightly  constricted, 
but  the  difference  will  not  distinguish  either  specifically  from 
the  one  illustrated.  The  first  azygous  plate  truncates  a  sub- 
radial  and  extends  b  little  above  the  top  of  the  first  radials. 

The  form  of  the  calyx  and  the  azygous  plate  agree  with 
Cyathocrinus,  but  the  brachials  and  arms  remind  one  of  Polerio' 
6rinu8  and  Zeacrinus.  There  is  no  described  species  for  which 
this  one  can  be  mistaken. 

Pound  by  the  late  Hon.  Wm.  Mc Adams,  in  the  St.  Lbuis  Group, 
at  Alton,  Illinois,  and  now  in  the  collection  of  S.  A.  Miller.  The 
specidc  name  is  in  honor  of  the  collector,  who  was  well 
known  as  a  naturalist  of  ability  and  close  observation  for  nlany 


nVATHOCRTNUS    BKITTSI,    n.    Sp. 

Flale  IV,  Fig.  35,  basal  view;  Fig.  3G,  nzygous  aide  view  of  ike 

calyx. 

Species  medium  size.  Calyx  rather  more  than  twice  as  wide 
as  high,  and  somewhat  obpyramidal  in  shape,  in  the  superior 
part,  though  round  over  the  subradial  region.  Sutures  dis- 
tinct, surface  granular.     Column  large  and  round. 

Basals  form  a  peutagonal  disc,  one-third  wider  than  the 
di-jraeter  of  the  column,  which  has  a  concave  depression, 
though  shallow,  for  the  attachment  of  the  column.  Subradials 
slightly  wider  than  high,  the  one  on  the  azygous  side  being 
much  larger  than  either  of  the  others,  though  extending  but 
little  higher.  First  radials  a  little  wider  than  high,  longitudi- 
nally convex,  most  convex  in  the  superior  part,  which  gives 
the  calyx,  when  seen  from  above,  a  subpentagonal  outline 
The  upper  part  of  these  plates,  too,  is  vety  thick,  and  the 
facets  for  the  articulation  of  the  second  plates  are  correspond- 
ingly deep,  and  scarred  very  slightly,  for  the  ambulacral  canal. 
The  facets  are  about  three-fourths  of  the  width  of  the  plates, 
and  have  a  slight  transverse  depression  that  indicates  a  gap- 
ing suture.  The  first  azygous  plate  broadly  truncates  a  sub- 
radial  at  about  the  middle  of  the  first   radials. 

This  species  will  be  distinguished,  by  its  general  form,  from 
all  others,  so  that  no  comparison  with  any  of  them  is  neces- 
sary for  its  identification. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Se^Jia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller.  The  spe- 
cific name  is  in  honor  of  Dr.  J.  H.  Britts,  one  of  the  leading 
naturalists  of  Missouri. 

Family  PLATYCRINID^. 

platycrinus  tugurium,  ».  sp. 

Plafe  IV,  Fig.  17,  basal  view;  Fig.  18t  azygoua  tide  vw»;  Fig, 

J9,  summit  view. 

This  speeds  is  above  medium  si^ie,  and  belongs  rather  to  the 

discoid  than  to  the  bowl-shaped  forms,  and  receives  its  specific 

name  from  a  fanciful  resemblance  to  a  hut.     Calyx   shallow, 

pentagonal,  two  and   a  half  times  as   wide    as   high.     Plates 

thick,  sculptured.     Sutures  beveled.    The  surface  is  ornamented 
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wiih  angular  ridges  and  furrows  as  follows:  An  angular  ridge 
extends  from  each  angle  of  the  basal  disc  to  the  columnar  de- 
pression, and  two  or  three  ridges  parallel  with  each  side  of  the 
disc,  are  arranged  between  them;  and,  on  each  first  radial,  an 
angular  ridge  extends  from  each  lower  lateral  angle,  from  one- 
half  to  two-thirds  the  length  of  the  plate,  to  a  constriction,  or 
subcircular  furrow,  and  these  ridges  are  connected  by  three 
ridges  parallel  with  the  lower  side,  and  there  are  three  ridges 
between  the  subcircular  furrow  and  each  perpendicular  suture. 

Basals  form  a  pentagonal  disc,  not  higher  than  the  thickness 
of  the  plates,  with  a  concave  depression  in  the  central  part, 
where  the  column  attached;  and  sculptured  as  above  described, 
though  the  sculpturing  becomes  less  defined  as  it  approaches 
the  concave  depression.  First  radials  project,  in  the  lower 
part,  at  an  angle  of  about  forty  degrees;  but,  the  superior  part, 
beyond  the  constriction,  is  directed  horizontally,  and  the  facet, 
for  the  second  plate  is-  transverse,  or  nearly  perpendicular, 
with  a  notch  for  the  ambulacral  canal.  Surface  ornamentation 
as  above  described.  The  angles  for  the  reception  of  the  inter- 
radials  are  more  acute  than  is  usual  in  this  genus.  There  is 
only  a  single  regular  interradial,  in  each  area,  and  it  forms 
part  of  the  vault. 

Vault  elevated  and  convex  toward  the  central  part,  so  as  to 
have  a  capacity  equal  to  or  greater  than  the  calyx.  A  single 
large  spinous  plate  occupies  the  central  part;  it  is  surrounded 
with  eight  plates,  six  of  which  bear  spines  and  the  other  two 
abut  upon  the  azygous  orifice.  Each  plate  over  the  junction  of 
the  ambulacral  canals  bears  a  spine,  the  other  plates  are  con- 
vex but  not  nodose.  The  azygous  area  is  comparatively  large, 
the  first  plate  is  as  large  as  a  regular  interradial  and  stands 
nearly  upright,  and  above  on  either  side  of  it  there  are  two 
small  plates,  and  between  and  above  these  nine  plates  surround 
a  large  azygous  orifice.. 

This  species  is  readily  distinguished  by  its  general  form 
and  surface  ornamentation  from  all  heretofore  described. 

Found  in  the  Burlington  Group,  at  Sedalia,  Missouri,  by  R. 
A.  Blair,  and  now  in  the  collection  of  S.  A.  Miller. 
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PLATYCltllflLTS   FORMOSUS,   n.    Sp, 
Plafe  IV,  Fifj.  20,  basal  viev:   Fig.  SI,  azygous  side  i 
aerti'vg  ihe  firtt  asytjoua  plate. 

This  species  is  about  modiiim  sizo  and  belongs  to  the  dist^'oid 
forms.  Calyx  shallow,  pentagonal,  four  times  as  wide  as  high. 
Plates  thick,  sculpturt^.  Sutures  canalicular^.  The  surface  is 
ornamented  with  a  rounded  ridge  upon  each  side  of  the  canalic- 
ulated  sutures  which  bears  more  or  less  conspicuous  roundt^ 
nodes.     Column  round. 

Basals  fono  a  concave  pentagonal  disc,  bordered  by  an  angu- 
lar nodose  riiii.  that  adjoins  the  canaliculated  suture.  The  con- 
cavity is  equal  to  the  thickness  of  the  plates  and  commences  at 
the  angular  ridge  adjoining  the  suture.  The  plates  are  ser- 
rated for  the  attachment  of  the  column.  The  first  radials  pro- 
ject, at  first,  horizontally,  and  then  curve  upward,  having  a 
constriction  in  the  middle  part.  Ijeyound  which  they  are  direct- 
ed horizontally,  and  the  facet,  for  the  second  plate,  is  trans 
verse  or  nearly  pGr]>endicular.  Each  articulating  facet  forms 
almost  a  circl':',  having  a  diameter  more  than  one  third  the 
diameter  of  tlic  plate,  and  being  only  slightly  notched  for  the 
ambulacral  canal. 

The  anglt'.s  for  the  reception  of  the  regular  interradials  are 
very  obtuse,  and  the  angle  for  the  reception  of  the  first  azy- 
gous  plate  is  moderately  acute.  The  first  azygous  plate  is  peu- 
tagonal.  stands  upright  and  indicates  a  large  area  on  accoant 
of  its  width,  but  it  is  shorter  than  the  same  plate  in  P.  fug- 
itrtum,  and  the  probability  is  that  the  vault  is  less  convex. 

The  calyx  of  this  species  has  some  resemblance  in  form  to 
P.  trvncaius,  but  in  that  species,  the  base  is  flat  and  the  sui- 
face  is  not  ornamented,  while  in  this  species,  the  basal  disc  is 
quite  concave  and  the  column  is  inserted  into  the  concavity 
and  the  surface  is  ornamented  with  ridges  and  nodes.  Oth*  r 
differences  in  form,  occur  in  the  parts  preser\'ed.  It  cannct 
be  mistaken  foi'  any  other  described  species  by  anyone  capa 
ble  of  distinguishing  specific  characters. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia. 
Missouri,  and  now  in  the  collection  of  S.  A,  Miller. 
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PLATYCRINUS  MISSOURIENSIS,  n.    3p. 

Pikiff  IV.^  Fig.  22,  longer  side  view,  showing  llie  pkice  for  the 
fUtcu>hment  of  the  column;  Fig.  23,  shorter  side  view. 
'  Species  medium  size,  ^  and  the  specimen  npon  which  it  is 
founded  has  longer  first  radials  upon  one  side  than  upon  the 
other,  which  forms  an  unsymmetrical  calyx  that  may  represent 
either  the  normal  or  an  abnormal  growth.  It  is  also  slightly 
compressed.  Calyx  somewhat  bowl-shaped,  broadly  truncated 
below,  outer  face  of  the  first  radials  fiattened  and  sutures 
beveled,  so  that  a  transverse  section  will  have  a  subpentagonal 
outline^  Plates  thick.  Surface  granular.  Column  round  at 
the  point  of  attachment,  rather  large  and  surrounded  by  a 
small  projecting  rim  on  the  basals.     Columnar  canal  large. 

Basals  form  a  pentagonal  disc  with  a  very  shallow  cup  and 
have  a  projecting  angular  rim  around  the  end  of  the  column. 
The  beireled  and  straight  sutures  between  the  basals  and  first 
radials  give  the  basals  a  marked  pentagonal  outline.  The  first 
radials  are  a  little  larger  upon  one  side  of  our  specimen  than 
upon  the  other,  the  longer  ones  expand  most,  so  that  each  is 
only  slightly  wider  than  high.  Each  plate  is  flattened  below 
the  articulating  facet  for  the  second  radial.  Articulating  facets 
very  large,  occupying  from  one-half  to  two-thirds  the  width  of 
each  plate  and  having  a  serrated  outer  edge,  within  which 
there  is  a  straight  tranverse  ligamental  furrow.  Wide  notch 
for  the  ambulacral  canal. 

This  species  is  distinguished  by  its  bowl  shape  and  pentagonal 
outline,  and  remarkable  articulating  facets  for  the  second 
radials. 

Collected  by  R.  S.  Blair  in  the  Chouteau  limestone  near 
Sedalia,  Missouri,  and  presented  by  him  to  S.  A.  Miller. 

PLATYCRINUS   PETTISENSIS,    U.    Sp. 

Fkde  IVy  Fig.  24,  basal  vieto;  Fig.  25,  side  view  of  same  specimen. 

Species  medium  sized.  Calyx  bowl-shaped,  truncated  for  the 
attachment  of  the  column  and  projecting  at  the  arm  bases,  so 
as  tlo  give  it  a  pentagonal  outline  above.  Surface  smooth  in 
the  four  specimens  examined,  and  sutures  slightly  beveled.  Col- 
umn medium  size. 

Basals  form  a  cup  about  twice  as  wide  as  high,  pentagonal 
at  the  top,  and  truncated  for  the  column.  First  radials  wider 
—10 


than  high,  gradually  expandmg,  convex  longitudinally  and  pro- 
jocting  at  the  articulating  scales.  Articulating  facets  rather 
large,  directed  upward,  at  an  angle  of  about  sixty  degrees, 
form  more  than  a  semicircle,  occupy  about  half  the  width  of 
a  plato  and  arc  notched  in  the  central  part  Tor  the  ambulacral 
canal. 

This  species  is  founded  upon  four  specimens  the  larger  one 
of  which  is  illustrated.  It  resembles  P.  niinostis  more  than 
any  other  described  species,  but  will  be  distinguished  from  it, 
■  by  the  higher  cup  formed  by  the  basal  jilates,  larger  truncatioa 
for  the  column,  and  more  prominent  and  larger  articulating 
facets  for  the  second  radial.  Wo  have  examined  fifteen  sj>ec- 
imons  of  P.  unnosus,  and  the  above  differences  are  constant, 
and  the  species  need  not  be  confounded  even  on  a  superficial 
examination. 

Collected  by  R.  A.  Bladr,  in  the  Chouteau  limestone,  in  Pettis 
county,  Missouri,  near  Sedatia,  and  by  him  presented  to  S.  A. 
Miller. 

PLATYCBINUS    CLINATUS,   n.    Sp. 

Plate  JV,   Fig,  2f!,  shorter  side    of   n    large  Fpccii'fvj    Fig.   27, 
longer  side   of  same;   Fig.  28,  longer  side   of  tinn'her 
apecimeti,  showing  an  inlen-adial  on  ike  fzyg'mt 
side;  Fig.  29,  shorter  aide  of  same;  Fig. 
30,    longer    side    of   a    smaller 
specimen. 
We  have  examined  ten  sjiecimens  belonging  to  this  species, 
ranging  in    size  between    the   largest    and  smallest    specimens 
illustrated,  and  we  believe  the  specimen  illustrated  by  figure  4, 
plate  I,  Bulletin  No.  4,  Geo.  Sur.  Mo.,  biilongs  to  this  species, 
though  it  is  not  at  hand  for  re-examination.     All  of  the  speci- 
mens are  larger  on  one  side  than  on   the  other,  and   the  first 
radials  are  longer  on  one  side  than  on  the  other,  proving  that 
t'lis  is  the  normal  condition  of  the  species.     The  larger  side  is 
the  azygous  side  and  opposite  to  the  small  basal.      The  basal 
plates  are    generally    anchylosed,  but  in    the  specimens    illus- 
trated we  have  been  able  to  see  the  sutures. 

Species  below  medium  size.  Calyx  with  a  large  truncated 
base,  above  which  it  is  abruptly  constricted  and  then  gradually 
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expands  to  the  top  of  the  basals,  and,  from  there,  expands 
more  rapidly  to  the  facets  for  the  second  radials,  which  gives 
it  a  pentagonal  outline  on  top.  Sutures  between  the  radials 
and  between  the  basals  and  radials  beveled.  Surface  granular. 
Plates  thick.     Column  round  and  large. 

Basals  form  a  short  subcylindrical  cup,  with  an  expanded 
base.  First  radials  of  unequal  size,  differing  as  much  in  width 
as  in  length,  and  subquadrate  in  outline;  they  are  longitudi- 
nally convex  in  the  central  part,  projecting  most  at  the  articu- 
lating facets  for  the  second  radials,  and  depressed  at  the 
longitudinal  sutures.  Articulating  facets  large,  occupying 
about  two-thirds  the  width  of  each  plate,  and  sloping  down- 
ward so  as  to  be  directed  at  an  angle  of  sixty  degrees,  from  a 
perpendicular  line.  The  azygous  interradial  is  large  and  stands 
nearly  upright.  The  angles  for  the  reception  of  the  regular 
intenradials  are  very  obtuse. 

This  species  will  be  readily  distinguished,  by  its  general 
form  and  thick  plates,  from  all  others.  It  bears  most  resem- 
blance to  Plaiycnnus  allophylus. 

Found  by  R.  A.  Blair,  in  the  Chouteau  limestone,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

PLATYCRINUS  SULCIFERUS,   n.    Sp. 

Plate  Jr,  Fig.  33^  basal  view;  Fig.  34,  side  view. 
Species  above  medium  size  and  belongs  to  the  discoid  forms. 
Calyx  shallow,  pentagonal,  two  and  a  half  times    as    wide    as 
high.     Plates  thick,  furrowed.     Sutures  broadly  beveled. 

Ba^al  disc  large,  pentagonal,  concave  in  the  central  part  and 
having  a  furrow  just  within  the  pentagonal  border.  First  ra- 
dials wider  than  high,  project  at  an  angle  of  about  forty-five 
degrees,  sharply  constricted  below  the  facets  for  the  second 
radials.  The  facets  are  semi-elliptical,  directed  horizontally, 
and  broadly  notched  for  the  ambulacral  canal.  There  is  a  fur- 
row just  within  the  beveled  edge  adjoining  the  basal  disc,  and 
one  on  each  side  of  each  plate  adjoining  the  beveled  suture. 
The  angles  for  the  reception  of  the  regular  interradials  are 
obtuse     The  valt  and  arms  are  unknown. 

,  This  species  is  distinguished  from  other  discoid  species  hav- 
ing beveled  sutures,  by  the  furrow  within  the  border  of  each 
plate,  Without  other  ornamentation  by  the  sharp  angular   con- 


striction  below  the  articulating  facet,  and  by  the  ecmi-eUipUcal 
facet^  These  surface  characters  readily  distinguish  it  Irom 
other  species. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

PLATYURlNrS   CASULA,   Q.    Sp. 

Plate  IV,  Fig.  37,  baaal  viem;  Fig.  3S.  azyt/oiis  side  on  the  righf; 
Fig.  39,  view  opposite  Ihe  azygous  side;  Fig.  40,  stimnil  view. 

Species  medium  size  and  belonps  to  the  bowl  .shaped  forms. 
Calyx  bowl-shaped,  i)iHitap;onal ,  rather  more  than  one  and  a 
half  times  as  wide  as  high.  Plates  thick.  Sutures  broa<;lly 
beveled.  Surface  without  ornamentation.  Column  round  at 
the  calyx. 

Basal  disc  pentagonal,  nearly  three  times  as  wide  as  the 
diameter  of  the  column  and  having  a  height  about  equal  to 
the  thickness  of  a  plate.  It  is  concave  below  for  the  column 
attachment,  and  bordered  by  an  angular  pentagon  from  which 
it  is  beveled  to  the  suture  above.  First  radials  a  little  wider 
than  high,  slowly  expand  to  form  the  cup  and  l>ecomG  convex 
toward  the  facet,s,  for  the  second  radials.  The  facets  are  semi- 
elliptical,  directed  at  an  angle  of  forty-five  degrees,  and  occupy 
about  half  the  width  of  the  plates.  The  second  radials  are 
very  short  and  axillary.  The  ambulacral  notch  is  small  in  both 
the  first  and  second  radials.  The  angles  for  the  reception  of 
the  interradials,  which  are  in  fact  plates  of  the  vault,  are  quite 
obtuse. 

The  vault  is  only  slightly  convex  and  is  covered  with  a  few 
rather  large  convex  plates.  Five  large  plates  occupy  the  central 
part  and  these  are  surrounded  by  a  single  row  of  plates  con- 
sisting of  the  interradials  and  those  covering  the  ambulacral 
canals  and  those  forming  the  proboscis  on  the  azygous  side. 
The  proboscis  is  large  and  consists  of  numerous  small  plates, 
and  the  first  azygous  interradial,  which  is  large,  stands  uprigfat 
and  forms  part  of  it. 

The  species  is  distinguished  by  its  {>entagonal,  bowl-shape, 
absence  of  ornamentation  and  peculiar  vault  and  proboscis. 

Found  by  R.  A.  Blair  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  MlUer. 


PLATYCRINUS  SEMIPUSUS,   n.    Sp. 

Plate  £Vf  Fig.  41^  side  view.  Fig.  42,  bcual  view. 

This  species  is  founded  upon  two  casts,  but  the  specimens 
are  in  a  fine  state  of  preservation,  and  the  ornamentation,  we 
presume,  indicates  the  ornamentation  of  the  test.  The  species 
is  above  medium  size.  The  calyx  is  pointed  below,  subpen- 
tagcmal  from  the  basals  upward  and  constricted  below  and  at 
llhe  second  radials,  so  as  to  destroy  the  subpentagonal  outline. 
7he  heigth  is  a  little  more  than  the  diameter  and  if  the  test 
'Were  preserved  the  heigth  would  still  be  more  than  the  diame- 
ter. The  shape  is  half  fusiform.  The  surface  is  ornamented 
wdth  rounded  ridges  that  radiate  downward  from  the  second 
raAisls  to  the  base  of  the  first  radials  and  then  contract  to 
4b»  pointed  base  below,  and  these  ridges  bear  very  fine  longi- 
tudinal lines;  or  we  might  say  the  specimens  are  ornamented 
witb  longitudinal,  low,  fusiform  ridges,  that  are  longitudinally 
mailkeA  ^ith  very  fine  lines. 

Basals  form  a  cup,  pentagonal  above  and  pointed  below,  and 
having  a  diameter  equal  to  about  two  and  a  half  times  the 
N^lg^^^-  The  Srst  radials  have  a  length  greater  than  the  width 
and  lukve  neavly  parallel  sides.  The  facets  for  the  articulation 
of  the  veoQBd  radials  are  very  small.     The   vault  is  unknown. 

The  general  form  will  distinguish  this  species  from  all  others, 
beside,  the  surface  ornamentation  is  quite  peculiar. 

Found  by  B.  A.  Blair  in  the  chert  belonging  to  the  Burling- 
ton Group,  at  Sedalia,  Missouri,  and  now  in  the  collection  of 
8.  A.  MUler. 

PLATYCRINUS    MODESTUS,    n.     Sp. 

Pfofe  IV^  Fig.  43,  side  view;  Fig.  44,  basal  view;  Fig.  45,  Summit 

view,  of  the  same  specimen. 

We  have  several  specimens  of  this  species,  but  they  are  all 
MBta.  Tb^.  species  is  below  medium  size.  The  calyx  is  bowl- 
tfa^pftfji  pentagonal,  and  about  one  third  wider  than  high.  It 
is  .coRslricted  below  the  arms.  There  are  no  indications  of 
%mf  ornamentation. 

Bftials  loaax  a  netyrily  flat,  pentagonal  disc.  The  first  radials 
have  a  width  a  little  greater  than  the  length  and  they.eiCpand 
moderately  upward.    The  superior  angles  are  strongly  truncated 
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for  the  reception  of  the  interradials.  The  facets  for  the  articn- 
lation  of  the  second  radials  are  not  preserved,  but  the  ambu- 
lacral  canals  make  a  delicate  notch  in  the  middle  of  each 
first  radial. 

The  vault  is  elevated  and  convex,  the  first  interradials  are 
large  and  stand  nearly  upright,  but  curve  the  superior  end 
slightly  over  on  the  vault.  Tlie  ambulacral  canals  are  remark^ 
ably  deep  and  form  elevated  rounded  ridges  on  the  summit  of 
the  vault;  In  other  words,  they  cut  the  first  radials  and  form 
t'le  highest  part  of  the  vault.  The  vault  is  covered  with 
l)olygonal  plates,  the  central  one  being  about  as  large  as  an 
iutcrradial.     The  proboscis  is  sub-central. 

While  there  are  some  pentagonal,  bowl-shaped  species  that 
the  calyx  of  this  sjiocies  resembles,  there  are  none  described 
having  any  such  vault  as  this  one  has. 

Found  in  the  chert  belonging  to  the  Burlington  Group  at 
S:!dalia,  Missouri,  and  now  in  the  collection  of  S.   A.  Miller. 

PLATYCRINUS  OERMANUS,   n.    sp. 

Plate  IV,  Fig.  46,  side  view,  the  apiiteB  mafj  be   foreign  mailer; 

Fin-  47,  basal  vietr,  one  pUile  is    pushed  a   Utile  out    of 

place,  and  the  spines  on  one  belong  to  foreign  material. 

Species  medium  size.  Calyx  somewhat  obpyramidal,  r^tber. 
rapidly  expanding  especially  toward  the  arm  bases,  which 
gives  to  the  upper  part  a  pentagonal  outline;  truncated  below, 
only  to  the  extent  of  the  diameter  of  the  column;  diameter 
about  one-half  more  than  the  height;  surface  granular. 

Basals  form  a  cup  two  and  a  half  times  the  diameter  of  the 
column,  the  lower  part  having  a  concave  depression  .  for  the 
attachment  of  this  column  without  any  surrounding  rim.  The 
facets  supporting  the  radials  are  slightly  concave.  First  radials 
a  little  longer  than  wide,  gradually  expanding,  convex  longi- 
tudinally, depressed  towards  the  sutures,  and  most  tumid 
toward  the  second  radials.  Articulating  facets  directed  upward 
at  an  angle  of  about  forty  five  degrees,  form  more  than  half  a 
circle,  and  occupy  about  half  the  diameter  of  each  plate.  Only 
slightly  notched  in  the  central  part.  Second  radices  short  and 
axillary. 
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,  Vault  elevated,  the  first  int^rradials  standing  nearly  upright. 
There  are  a  few  large  spines  on  the  summit  of  the  specimen, 
but  as  the  outlines  of  the  plates  cannot  be  determined  it  is  not 
certain  that  the  spines  belong  to  it,  probably  they  belong  to 
foreign  matter. 

This  species  is  distinguished  from  P.  cequHemus,  which  it 
most  resembles,  by  the  form  of  the  basals  as  well  as  by  tLe 
proportion  of  the  height  to  the  diameter.  The  facets  for  the 
second  radials  are  also  somewhat  different,  and  the  angles  for 
the  interradials  are  more  obtuse  in  that  species  than  in  this, 
which  shows  that  the  vaults  are  different,  though  unknown 
beyond  those  plates.  It  might  also  be  compared  with  P.  peU 
iisensisj  from  which  it  may  be  distinguished  by  the  form  of 
the  basal  cup  and  the  articulating  facets  for  the  second  radials, 
and  by  minor  details.  ' 

Found  by  Mr.  P.  A.  Sampson  in  the  Chouteau  Group,  at  Se- 
dalia,  Missouri,  and  now  in  his  collection. 

Family  PISOCRINID^. 

PISOCRINUS  BACCUL.A,    n.    Sp. 

• 

Plaie  Vy  PHg,  23,  side  view  shounng  ihe  small  single  radial;  Fig, 
'  24y  side  view  showing  ihe  large  radial;  Fig.  25,  ba^al 
view;  Fig,    26,   summit  vi^w  of  calyx. 

Species  large,  quite  as  large  as  P.  campana.  Calyx  some- 
what bell-shaped  or  like  a  huckleberry;  greatest  diameter  at 
the  lower  third  and  below  the  point  of  the  small  radial; 
abruptly  rounded  below  and  deeply  concave  or  sunken  at  the 
columnar  pit;  rapidly  contracted  in  the  upper  part.  The  speci- 
men illustrated  is  not  round,  as  seen  from  below,  and  all  three 
of  the  specimens  examined  seem  to  be  somewhat  irregular  in 
this  respect,  though  each  of  the  others  is  more  nearly  round 
and  regular  than  the  one  illustrated.  Plates  thick.  Surface 
smooths. 

The  five  basals  form  almost  an  equilateral  triangle  that  is 
not  visible  in  a  side  view  except  at  the  angle  below  the  small 
radial.  They  are  abruptly  bent  down  into  the  columnar  cavity. 
The  three  plates  in  the  angles  are  quadrilateral,  the  other  two 
are  triangular.  There  is  not  much  difference  in  the  size  of  the 
basals.     The  positions  of  the  subradial  and  the  five  radials  are 
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the  same  as  in  P.  (femmiformit,  the  difference  in  st«e  and  tatsa 
simpiy  gives  the  difference  in  the  shape  of  the  oalyx  whictt  is 
much  more  conti-acted  in  the  superior  part  of  this  species  thsn 
in  that  one.  The  form  of  this  species  Is  such  that  the  arm 
blades  must  be  shorter  Ihau  in  other  species,  and  smaller  in 
proportion  to  the  size  of  the  body,  or  tliey  must  spread  above 
t'.ie  mortises  or  articulating  facets,  differently  from  other  spocieE. 
Pound  in  the  N'iagara  Gi'oup,  near  St.  Paul,  Indiana,  a«d 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

PJSOCKINCS  MTLLIOANI,    n.    sp. 

PUiie  V,  Fig.  27,  aide  view  of  a  complete    specimen    which    nha 

preserves   part    of  the    column    magnified  ttfjo    itiamettra; 

Fig.  28,  basal  view  of  fhe  same  specimen  magnified 

two  diameters.     This  specimen  doe^  not  show  the 

sutures  in  the  calyx.     Figs.    21,    32  and  23, 

on  Plate   VI  of  the   l7th  Report  of  the 

Qeologicnl   Survey    of    Indiana    be~ 

long    to    this    Species. 

Species  medium  size,  larger  than  P.  gorbyi,  which  it  re- 
sembles. Calyx  obpyraraidal,  truncated  below  and  has  a  deep 
columnar  pit,  and  more  or  less  rapidly  expands  in  tto  radial 
rations,  giving  to  the  upper  part  a  pentalobate  aq>ect.  There 
is  some  difference  among  the  specimens  as  to  tiie  pn^^«^»Ds 
in  length  and  breadth  and  as  to  the  extent  of  the  pectaictetv 
extensious;  but  the  specimens  illustrated  here  aitd  hi  the  In- 
diana report  are  average  in  this  respect.  F.  gorhjfi  is  longer 
in  proportion  to  the  diameter  than  this  species.  Plates  tttdfi; 
surface  smooth.     Ck>lumn  small  and  round. 

The  five  basal  plates  form  a  triangle  that  occupios  Ae  tmsal 
cavity  and  the  lower  part  of  the  calyx  so  as  to  b«  see»  m  a 
side  view  even  plainer  than  they  can  be  in  jp.  gerbgk  Tbe 
subradial  and  radial  plates  are  proportionally  shortmr  ami 
wider  than  in  P.  gorbyi  and  the  lobate  charaetec  mote  prc- 
nounced.  The  radials  are  excavated  by  a  wide  dttre^taifed 
mortise  on  the  lol>e8  of  the  calyx,  and,  in  the  depi*eaBion»  be- 
tween the  lobes,  curve  in  over  the  calyx  so  as  to  learve  tfte- 
summit,  when  the  arm  blades  are  removed,  with  a  fiTB>Tay«A 
star-like  opening.    There  is  no  vault  ptate.    The  tenons  of  &e 
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blades  All  the  mortises,  and  the  blades  unito,  leaving  only  a 
small  round  opening  at  the  center,  which  is  continued  up  be- 
tween the  blades,  but  it  is  much  contracted  at  the  summit. 
Each  arm  blade  consists  of  a  single  plate.  The  specimen  il- 
lustrated is  complete. 

The  arm  blades  are  larger  and  stronger  in  this  species  than 
in  i?.  gorby^',  which  is  a  marked  distinction,  though  the  shorter 
and  wider  radials  will  enable  any  one  to  distinguish  the  species, 
in  the  absence  of  the  arm  blades. 

There  are,  in  the  collection  of  Mrs.  J.  M.  Milligan,  five 
specimens  of  this  species  having  the  arm  blades,  and  many 
specimens,  in  which  the  arm  blades  are  not  preserved;  there 
are  also  specimens,  without  the  arm  blades,  in  the  collection 
of  the  authors,  all  of  which  came  from  Decatur  county,  Ten- 
nessee. It  must  be  apparent  to  any  one  having  been  a  stu- 
dent of  the  Echinodermata  that  Pisocrinua  is  not  more  nearly 
related  to  the  order  Palceocrinoidea  than  it  is  to  the  Blasioidea. 
It  has  neither  the  arms  nor  the  vault  of  a  crinoid,  besides  be- 
ing anomalous,  in  the  arrangement  of  the  plates  of  the  calyx. 

Found  by  Mrs.  J.  M.  Milligan,  in  the  Niagara  Group,  of 
Decatur  county,  Tennessee.  The  specific  name  is  intended  as 
a  compliment  to  the  lady  who  collected  the  fossils  from  that 
locality  and  has  been  a  student  of  Natural  History  for  many 
years. 

THALAMOCRINIDiE,    n.    fam. 

This  family  name  is  proposed  to  receive  the  new  genus 
Thalamocrlnus  and  for  the  present,  the  family  characters  must 
be  regarded  the  same  as  the  generic. 

THAL.AMOCRINUS,   n.   gen. 

[Ety,  Ihalamoa  a  small  house  or  den;  krinon  lily.] 

Body  pear-shaped  or  more  or  less  fusi  form,  and  covered  by 
three  ranges  of  plates  and  a  small  vault.  Basals  or  first  cir- 
cle plates  five,  equal.  Subradials  or  second  circle  of  plates 
Ave.  Radials  or  third  circle  of  plates  six.  The  vault  is  un- 
known but  supposed  to  be  like  the  vault  of  Zophocririus.  Col- 
umn small.     No  arms.     Type  71  ovatus. 

This  genus  is  only  referred  to  the  Palaeocrinoidea  provision- 
ally.    Probably  a  new  order  should  be  established    to    include 
it  and  Zaphocrinus  and  some    other  forms    that    are  not    very 
well  understood. 
—11 
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THAI.AMOCaiNUS  OVATUS,  n.  Sp.       . 

Pla^e  F,  Fig.  29^  side  view;  Fig.  30^  azygous  side;  Fig.  81,  sum^ 
mit  view  without  the  vault ^  magnified  two  diameters.  " 

Body  small,  oval  or  pear-shaped,  greatest  diameter  at  tlie 
upper  third;  length  one  third  more  than  the  diameter;  surface 
smooth. 

The  five  basal  plates  are  of  equal  size  and  about  one- third 
the  length  of  the  body.  They  are  excavated  below  apparently 
for  the  attachment  of  a  column,  but  the  columnar  canal  is  too 
minute  to  be  seen  except  with  a  strong  magnifier  and  even  then 
it  looks  like  a  very  minute,  round  orifice.  The  second  series 
of  plates  are  sabradial  in  position  and  alternate  with  the  basals. 
They  constitute  a  little  more  thui  half  the  length  of  the  body; 
four  of  them  are  hexagonal  and  one  is  heptagonal.  The  plates 
in  the  third  range  are  short  and  five  of  them  alternate  with 
the  subradials,  while  one  of  them  truncates  the  heptagonal 
plate  at  the  top,  on  the  azygous  side.  The  short  plates  form- 
ing this  circle  are  beveled  toward  the  interior  at  the  top,  and 
present  an  appearance  much  like  Zophoorintts,  when  the  vault 
is  removed  in  that  genus,  which  indicates  a  similarity  in  the 
vaults  of  the  two  genera. 

Found  by  Mrs.  J.  M.  Milligan,  in  the  Niagara  Group,  in 
Decatur  county,  Tennessee,  and  now  in  her  collection.  There 
are  three  specimens,  one  is  smaller  than  the  specimen  illustrat- 
ed, and  another  is  more  than  twice  as  large,  so  that  the  nat- 
ural size  of  it  is  as  large  as  the  illustrations. 

THALAMOCUINUS  CYLINDUICUS,  n.    Sp. 

Plate  Vy  Fig.  32,   side   view   of  two  rangrs   of  plates;  Fig.  33, 
summit  view  of  second  range,  magnified  tioo  diameters. 

Body  small,  subcylindrical  or  somewhat  fusiform.  Length 
more  than  twice  the  diameter.  Surface  smooth.  Sutures  very 
distinct  and  slightly  beveled. 

Basals  of  equal  size  and  having  a  length  equal  to  the  diam- 
eter  of  the  cup.  Truncated  below,  and  under  an  ordinary  mag- 
nifier no  columnar  canal  is  visible,  though  there  is  a  cicatrix 
for  some  kind  of  attachment.  The  second  circle  of  plates  al- 
ternate with  the  basals  and  form  a  small  cylinder  having  a 
length  fully  equal  to  the  diaractor,     The   thick   plates  may  be 
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seen  at  the  end  and  the  small,  round  visceral  cavity.  The 
thfrd  circle  or  radial  plates  are  destroyed  in  our  specimen,  but 
the  facets  for  attachment  are  preserved  and  there  is  no  reason- 
able doubt  but  that  there  are  six  of  them. 

Pound  by  Mrs.  J.  M.  Milligan,  in  the  Niagara  Group,  in  De- 
catur county,  Tennessee,  and  now  in  her  collection. 

Family  UNCERTAIN. 

INDIANOCRINUS,  n.    gen. 

[Ety.  proper  name,   Indiana;  Krimon^  lily-] 

This  genus  is  founded  upon  the  calyx  of  a  single  specimen 
and  hence  there  are  only  a  few  characters  to  be  ascribed  to  it. 
Basals,  five.  No  subradials.  Primary  radials  one  by  four 
Arms  four.  No  regular  interradials.  Azygous  interradial  rests 
between  the  upper  sloping  sides  of  two  basals  and  is  lollowed 
by  two  plates  at  the  top  of  the  calyx.  Plates  punctate.  Type 
/.  punclaius.  This  genus  cannot  be  certainly  classed  in  any 
family. 

INDIANOCRINUS  PUNCTATUS,   n.    Sp. 

Plate  F,  Fig.  8,  basal  view;  Fig.  9,  summit  view;  Fig.  10,  lateral 

vieWy  azygous  side  on  the  right;  Figs.  Ity  12  and  13, 

same  views  magnified  two  diameters. 

Calyx  pear-shaped;  plates  longitudinally  convex;  sutures  de- 
pressed.    Surface  pitted  or  punctate.     Column  very  small. 

Basals  pentagonal,  elongated,  truncated  for  a  very  small 
column  and  forming  together  a  pentagonal  cup,  with  depressed 
longitudinal  sutures,  about  one-third  of  the  height  of  the  calyx. 
Primary  radials  longer  than  wide,  the  two  adjoining  the  azy- 
gous area  larger  than  the  other  two,  most  convex  in  the  mid- 
dle, at  the  lower  edge  of  the  articulating  facets;  lateral  sutures 
deeply  depressed  toward  the  top  of  the  calyx.  Facets  for  the 
second  radials  a  little  more  than  one- third  of  the  width  of  the 
plates,  subelliptical  ih  outline  and  deeply  notched  for  the  am- 
bulacral  canals.  The  angles  formed,  at  the  sutures  on  the 
sil per ior  face,  between  the  articulating  facets,  are  obtuse,  as 
th^  superior  lateral  angles  of  the  first  radials  curve  over 
toward  the  vault. 
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The  first  azygous  plate  is  hexagonal,  as  wide  as  long,  very 
tumid  or  bulged  out  in  the  central  part,  rests  between  the 
upper  sloping  sides  of  two  basals,  separates  two  first  radials 
and  is  followed  by  two  plates  that  are  not  preserved  in  our 
specimen.  The  two  superior  faces  are  concave.  The  vault  is 
unknown. 

This  species  is  extraordinary  because  there  are  only  four 
arms;  because  the  first  azygous  plate  rests  between  the  upper 
sloping  sides  of  two  basals,  and  because  the  plates  are  pitted. 
The  specimen  is  well  preserved  and  in  its  normal  condition. 
The  hole  shown  in  the  illustrations  does  not  appear  to  pass 
through  the  test  and  may  not  properly  belong  to  the  species 
as  a  character  of  any  importance. 

Foimd  in  the  Niagara  Group,  at  St.  Paul,  Indiana,  and  now 
in  the  collection  of  Wm.  P.  E.  Gurley. 

ORDER  CYSTOIDEA. 

Family  HOLOCYSTIDiE. 

HOLOCYSTITES  ASPER,   n.   Sp. 

"Plate  F,  Fig.  1,  eummU  view;  Fig.  2,  aniericrside  view. 

Body  medium  size,  subovate  most  tumid  on  the  left  anterior 
side,  plates  large,  convex,  covered  with  large  pastules  and 
pierced  with  numerous  pores;  sutures  deeply  impressed.  The 
si)ecimen  illustrated  has  the  lower  part  broken  away,  so  whether 
or  not  it  was  sessile  cannot  be  determined,  and  probably  two 
ranges  of  plates  are  gone;  five  ranges  of  plates  only  are  pre- 
served. 

The  first  range  of  plates  preserved,  which  is,  in  fact,  the 
second  or  third  range,  consists  of  four  large  plates  and  four 
smaller  ones,  the  latter  are  on  the  anterior  side  and  may  be 
seen  at  the  bottom  of  fij^ure  2.  The  second  range  has  eleven 
plates,  of  unequal  size;  the  third  range  has  eleven  plates,  the 
fourth  range  six,  and  the  fifth  range,  that  surrounds  the  ambu* 
lacral  orfice,  at  the  center  of  the  summit,  has  six  plates.  There 
are  no  intercalated  plates  between  the  ranges  in  our  specimen. 

The  mouth  is  surrounded  by  five  plates  and  is  submarginal 
between  the  range  that  surrounds  the  ambulacral  orifice  and 
the  next  range  below.  Four  of  the  platos  that  scrround  the 
ambulacral  orfice  have  spine  bases. 
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This  specimen  will  be  distinguished  by  its  general  rough 
form,  flattened  or  depressed  anterior  side,  ventricose  upper 
^rt  of  the  left  anterior  side,  increased  size  and  irregular  out- 
line of  plates  to  cover  the  ventricose  parts  of  the  body  with- 
out  its  intercalation  of  small  plates  between  the  ranges,  by 
the  number  of  plates  in  the  ranges,  and  by  the  four  spine- 
bearing  summit  plates.  If  two  ranges  of  plates  are  broken  off 
from  the  lower  part  then  it  is,  probably,  nearer  to  H.  omatissi- 
mua,  than  to  any  other  species,  agreeing  with  it  in  the  number 
of  raages  of  plates  and  summit  spines,  but  differing  in  the 
8blq)e  of  the  body,  the  position  of  the  greater  tumidity,  and 
in  t^e  number  of  plates  in  each  of  the  ranges  below  the  sum- 
mit. 

Found  in  the  lower  part  of  the  Niagara  Group  ntor  Madison, 
Indiana,  and  now  in  the  collection  of  J.  F.  Hammell. 

HOLOCYSTITES  SPHAEROIDAL.IS,   U.    Sp. 

Plate  F,  Fig.  5,  summH  view;  Fig.  4,  left  side  view. 

Species  sessile,  with  a  large  subelliptical  base  of  attachment, 
that  is  very  short.  Body  medium  or  below  medium  size,  sub- 
spheroidal,  though  bulging  on  different  parts,  most  tumid  in 
the  left  posterior  part,  where  it  is  peculiarly  prolonged 
Plates  small  in  the  lower  part,  but  medium  size  above,  very 
slightly  convex  in  part  and  plane  in  part,  and  pierced 
with  numerous  pores  without  any  order  of  arrangement. 
Sutures  not  beveled  and  traced  with  some  difficulty. 

The  first  range  of  plates  above  the  solid  base  of  attachment 
is  composed  of  very  short,  wide  plates  that  are  interrupted  in 
the  posterior  part,  so  as  not  to  make  a  complete  circle.  The 
second  range  is  composed  of  small  plates  that  are  longer  than 
wide  on  the  front  and  sides,  but  wider  on  the  posterior  part, 
and  form  a  complete  circle.  The  third  range  is  similar  to  the 
second,  but  the  plates  are  longer.  In  the  fourth  range  there 
are  twenty-seven  plates,  differing  somewhat  in  siee,  but  all  of 
them  rather  larger  than  wide.  In  the  seventh  range  sixteen 
plates,  four  of  which  abut  upon  the  oral  openmg  or  mouth,  as 
shown  in  figure  3,  and  there  is  a  small  triangular  plate  that 
abuts  upon  the  mouth  and  cuts  off  an  angle  from  two  of 
these   plates.     The   eighth   range   surrounds   the   ambuli^ral 


TUALAMOCUlNLa  OVATUS,  n.  sp. 
Pla'e  V,  Fig.  29,  side  view;  Fig.  30,  azygoux  side;  Fifi.  31,  sum- 
mit view  mthaul  the  vault,  magnified  two  diameiera. 

Body  small,  oval  or  pear-shaped,  gieatcat  diameter  at  the 
upper  third;  length  one  thhd  more  than  the  diameter;  surface 
smooth. 

The  five  basal  plates  are  of  equal  size  and  about  one  third 
the  length  of  the  body.  They  are  excavated  below  apparently 
for  the  attachment  of  a  column,  but  the  columnar  canal  is  too 
minute  to  be  seen  except  with  a  stronff  magnitier  and  even  then 
it  looifs  like  a  very  minute,  round  orifice.  The  second  series 
of  plates  are  subradial  in  position  and  alternate  with  the  basals. 
Tbey  constitute  a  little  more  than  half  the  length  of  the  body; 
four  of  them  are  hexagonal  and  one  is  heptagonal.  The  plates 
in  the  third  range  are  short  and  five  of  them  alternate  with 
the  subradifils.  while  one  of  them  truncates  the  heptagonal 
plate  at  the  top,  on  the  azygous  side.  The  short  plates  form- 
ing this  circle  are  beveled  toward  the  interior  at  the  top,  aod 
present  an  appearance  much  like  ifopftocriniw,  when  the  vanlt 
is  removed  in  that  genus,  which  indicates  a  similarity  in  the 
vaults  of  the  two  genera. 

Found  by  Mrs.  J.  M.  Milligan,  in  the  Niagara  Group,  in 
Decatur  county,  Tennessee,  and  now  in  her  colloetion.  There 
are  three  specimens,  one  is  smaller  than  the  specimen  illustrat- 
ed, and  another  is  more  than  twice  as  large,  so  that  the  nat- 
ural size  of  it  is  as  large  as  the  illustrations. 

THALAMOCKlNtIS  CYLlNDRICtIS,  n.    Sp. 

Plate  V,  Fig.  32.  aide  view  of  two  rnngra  of  plates;  Fig.  33, 
summit  view  of  second  range,  magnified  tioo  diameters. 

Body  small,  subcylindrical  or  somewhat  fusiform.  Length 
more  than  twice  the  diameter.  Surface  smooth.  Sutures  very 
distinct  and  slightly  beveled. 

Basats  of  equal  size  and  having  a  length  equal  to  the  diam- 
eter of  the  cup.  Truncated  below,  and  under  an  ordinary  mag- 
nifier no  columnar  canal  is  visible,  though  there  is  a  cicatrix 
for  some  kind  of  attachment.  The  second  circle  of  plates  al- 
ternate with  the  basals  and  form  a  small  cylinder  having  a 
length  fully  equal  to  the  diameter.     The   thick   plates  may  be 
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seen  at  the  end  and  the  small,  round  visceral  cavity.  The 
thfrd  circle  or  radial  plates  are  destroyed  in  our  specimen,  but 
the  facets  for  attachment  are  preserved  and  there  is  no  reason- 
able doubt  but  that  there  are  six  of  them. 

Pound  by  Mrs.  J.  M.  Milligan,  in  the  Niagara  Group,  in  De- 
catur county,  Tennessee,  and  now  in  her  collection. 

Family  UNCERTAIN. 


■  .> } . 


INDIANOCRINUS,  n.    gen. 

[Ety.  proper  name,   Indiana;  Krimon,  lily*] 

This  genus  is  founded  upon  the  calyx  of  a  single  specimen 
and  hence  there  are  only  a  few  characters  to  be  ascribed  to  it. 
Basals,  five.  No  subradials.  Primary  radiald  one  by  four 
Arms  four.  No  regular  interradials.  Azygous  interradial  rests 
between  the  upper  sloping  sides  of  two  basals  and  is  lollowed 
by  two  plates  at  the  top  of  the  calyx.  Plates  punctate.  Type 
/.  pundaius.  This  genus  cannot  be  certainly  classed  in  any 
family. 

INDIANOCRINUS  PUNCTATUS,   U.    Sp. 

Plale  F,  Fig,  8^  basal  view;  Fig.  9j  summit  view;  Fig.  10 ,  lateral 

vietr,  azygous  side  on  the  right;  Figs.  Itj  12  and  13, 

same  views  magnified  two  diameters. 

Calyx  pear-shaped;  plates  longitudinally  convex;  sutures  de- 
pressed.    Surface  pitted  or  punctate.     Column  very  small. 

Basals  pentagonal,  elongated,  truncated  for  a  very  small 
column  and  forming  together  a  pentagonal  cup,  with  depressed 
longitudinal  sutures,  about  one-third  of  the  height  of  the  calyx. 
Primary  radials  longer  than  wide,  the  two  adjoining  the  azy- 
gous area  larger  than  the  other  two,  most  convex  in  the  mid- 
dle, at  the  lower  edge  of  the  articulating  facets;  lateral  sutures 
deeply  depressed  toward  the  top  of  the  calyx.  Facets  for  the 
second  radials  a  little  more  than  one- third  of  the  width  of  the 
plates,  subelliptical  in  outline  and  deeply  notched  for  the  am- 
bulacral  canals.  The  angles  formed,  at  the  sutures  on  the 
stipcfrior  face,  between  the  articulating  facets,  are  obtuse,  as 
the'  stiperior  lateral  angles  of  the  first  radials  curve  over 
toward  the  vault. 
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The  first  Bzygous  plate  is  hexagonal,  as  wide  as  loug,  very 
tumid  or  bulged  out  in  the  central  part,  rests  between  the 
upper  sloping  sides  of  two  basals,  separates  two  first  radials 
and  is  followed  by  two  plates  that  are  not  jireserved  in  our 
specimen.  The  two  sui>erior  faces  are  concave.  The  vault  is 
unknown. 

This  species  is  extraordinary  because  there  are  only  four 
arms;  because  the  first  azygous  plate  rests  between  the  upper 
sloping  sides  of  two  basals,  and  because  the  plates  aro  pitted. 
The  specimen  is  well  preserved  and  in  its  normal  condition. 
The  hole  shown  in  the  ilhistrutions  does  not  apj>ear  to  pass 
tlirough  the  test  and  may  not  properly  belong  to  the  species 
as  a  character  of  any  imjMDrtance. 

Pound  in  the  Niagara  Group,  at  St.  Paul,  Indiana,  and  now 
in  the  collection  of  Wm.  F.  E,  Gurley. 

ORDER  CYSTOIDEA. 

Family  HOLOCYSTID^. 

HOLOCYSTITES   ASPEB,   n,    sp. 
PUih  V,  Fig.  1,  summit  view;  Fig.  2,  anterior  side  view. 

Body  medium  size,  subovate  most  tumid  on  the  left  anterior 
side,  plates  large,  convex,  covered  with  large  pastules  and 
pierced  with  numerous  pores;  sutures  deeply  impressed.  The 
specimen  illustrated  has  the  lower  part  broken  away,  so  whether 
or  not  it  was  sessile  cannot  be  determined,  and  probably  two 
ranges  of  plates  are  gone;  five  ranges  of  plates  only  are'pre- 
served. 

The  first  range  of  plates  preserved,  which  is,  in  fact,  the 
second  or  third  range,  consists  of  four  large  plates  and  four 
smaller  ones,  the  latter  are  on  the  anterior  side  and  may  be 
seen  at  the  bottom  of  figure  2.  The  second  range  has  eleven 
plates,  of  unequal  size;  the  third  range  has  eleven  plates,  the 
fourth  range  six,  and  the  fifth  range,  that  surrounds  the  ambu- 
lacral  orfice,  at  the  center  of  the  summit,  has  six  plates.  There 
are  no  intercalated  plates  between  the  ranges  in  our  specimen. 

The  mouth  is  surrounded  by  five  plates  and  is  submarginal 
between  the  range  that  surrounds  the  ambulacral  orifice  and 
the  next  range  below.  Four  of  the  plat:3S  that  scrround  the 
ambulacral  orfice  have  spine  bases. 
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This  specimen  will  be  distinguished  by  its  general  rough 
form,  flattened  or  depressed  anterior  side,  ventricose  upper 
^^art  of  the  left  anterior  side,  increased  size  and  irregular  out- 
line of  plates  to  cover  the  ventricose  parts  of  the  body  with- 
out  its  intercalation  of  small  plates  between  the  ranges,  by 
the  number  of  plates  in  the  ranges,  and  by  the  four  spine- 
bearing  summit  plates.  If  two  ranges  of  plates  are  broken  off 
from  the  lower  part  then  it  is,  probably,  nearer  to  H.  amatissi' 
mu8,  tbftn  to  any  other  species,  agreeing  with  it  in  the  number 
of  nplges  of  plates  and  summit  spines,  but  differing  in  the 
shUpc^  of  the  body,  the  position  of  the  greater  tumidity,  and 
in  t£(e  number  of  plates  in  each  of  the  ranges  below  the  sum- 
mit.' 

Found  in  the  lower  i)art  of  the  Niagara  Group  near  Madison, 
Indiana,  and  now  in  the  collection  of  J.  F.  Hammell. 

HOLOCYSTITES  SPHAEROIDALIS,   n.    Sp. 

Plate  F,  Fig.  5,  sumtnU  view;  Fig.  4,  left  aide  view. 

Species  sessile,  with  a  large  subelliptical  base  of  attachment, 
that  is  very  short.    Body  medium  or  below  medium  size,  sub- 
spheroidal,  though  bulging  on   different  parts,   most   tumid  in 
the    left    posterior    part,    where    it    is    peculiarly    prolonged 
Plates  small  in  the  lower  part,  but   medium   size   above,  very 
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slightly  convex  in  part  and  plane  in  part,  and  pierced 
with  numerous  pores  without  any  order  of  arrangement. 
Sutures  not  beveled  and  traced  with  some  difficulty. 

The  first  range  of  plates  above  the  solid  base  of  attachment 
is  composed  of  very  short,  wide  plates  that  are  interrupted  in 
the  posterior  part,  so  as  not  to  make  a  complete  circle.  The 
second  range  is  composed  of  small  plates  that  are  longer  than 
wide  on  the  front  and  sides,  but  wider  on  the  posterior  part, 
and  form  a  complete  circle.  The  third  range  is  similar  to  the 
second,  but  the  plates  are  longer.  In  the  fourth  range  there 
are  twenty-seven  plates,  differing  somewhat  in  sice,  but  all  of 
them  rather  larger  than  wide.  In  the  seventh  range  sixteen 
plates,  2our  of  which  abut  upon  the  oral  opening  or  mouth,  as 
shown  in  figure  3,  and  there  is  a  small  triangular  plate  that 
abutfi  upon  the  mouth  and  cuts  off  an  angle  from  two  of 
these   plates.     The   eighth   range   surrounds   the   ambulacral 


orifice  and  consists  of  oi^ht  plates,  five  of  which  bear  the 
gc:»T8  of  ambalacral  spines,  and  one  is  inserted  between  the 
month  and  the  ambulacra!  orifice.  The  mouth  is  submarginal, 
lafge  and  somewhat  smaller  tlian  the  very  large  ambulacral 
orifice,  each  is  surrounded  by  eight  plates. 

This  species  will  be  distinguished  by  its  general  form,  great 
number  of  plat<>s,  none  of  which  are  intercalated,  except  the 
triangular  one  that  abuts  upon  the  mouth,  eight  ranges,  five 
spine  bases,  and  sessile  habit. 

Found  in  the  lower  part  of  the  Niagara  Group  near  Madison,  ■ 
laiiimi,  and  now  in  the  collection  of  Mr.  J.  F.  Hannnell.  ■■■^  "• 


ORDER  BLASTOIDEA. 
Family  CODASTERID.ffi. 

CODASTEK  BLAmi,   h.   Sp.' 

Plate   V,  Fig.  20,  baaal  vieio;  F^'g.  2t,  «uie  view;  Fig,  33,  »um~ 
mit  viiw,  one  trianguJar  field  in  covered  with  part  of  ike  '  ' 
matrix  to  that  the  azygous  opening  oannot  be  eeeit. 

Culyx  obpyramidal,  summit  convex,  so  that  the  total  length, 
from  column  to  summit,  is  equal  to  the  greatest  diameter. 
Transverse  section  of  the  calyx  pentagonal  with  slightly  con- 
cave sides;  surface  marked  with  numerous  fine  lines  parallel  to 
the  sutures  between  the  plates,  except  the  three  longitudinal 
sutures  between  the  bi^s^ls-  Truncated  at  the  base  for  a  very 
small,  round  column. 

There  are  three  basals,  the  two  larger  ones  are  of  equal  size 
and  pentagonal,  the  smaller  one  is  tetragonal  and  each  has  its 
inner  apex  notched  to  form  part  of  the  round  columnar  canal.' 
The  basals  form  a  pentagonal  cup  about  half  the  height  of  the 
calyx,  Radials  a  little  wider  than  high,  equal,  truncated  above, 
and  mesial  gibbosity  gives  the  pentagonal  outline  to  the  sum- 
mit. Prom  a  central,  pentagonal,  stelliform  opening,  five  tri- 
angular fields  radiate  to  the  angles  of  the  pentagonal' sU'mtiiih' 
The  one  which  is  smooth  and  Ijears  the  anal  opening,  in  other^ 
species,  has  part  of  the  matrix  attached  to  it  in  our  speciineh, 
so  the  anal  orifice'  cannot  be  distinguished.  Each  of  tKe  othe^ ' 
four  triangular  fields  is  divided  by  a  narrow  an'gulaf  r&diaiin^' 
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ndg^  that  termmat6&  at  the  lateral  suture  between  the  first  ra- 
dials  called  the  **oral  ridges."  The  pseudoambulacra  are  nar- 
row and  each  one  shows  a  dividing  line  or  furrow  from  the 
Central  oral  opening  half  way  to  the  angles  of  the  pentagon. 
There  are.  eight  hydrospire  slits  in  each  of  the  eight  areas  be- 
tween the  oral  ridges  and  the  pseudoambulacra. 
.  The  general  form  and  eight  hj'^drospire  slits  in  each  field  will 
distinguish  this  species. 

(Pound  by  R.  A.  Blair,  in  whose  honor  the  specific  name  is 
proposed,  in  the  Chouteau  limestone  near  Sedalia,  Missouri, 
and  now  in  the  collection  of  S.  A.  Miller. 

SUBKINGDOM  CCELENTERATA. 

Class  ANTHOZO A, 

Subclass  ZOANTHARIA. 

Family  ZAPHRENTIDiE. 

HAdrophyllum  tennesseense,  n.  sp. 

Plate  V,  Fig,  16,  sumfnit  view  of  a  slightly  convex  specimen;  Fig. 
'  18,  summit  view  of  a  more  convex  specimen;  Fig.  17, 
'  lateral  view  of  same;  Fig  19 j  basal  view. 
Corallum  medium  size,  short,  longitudinally  double  convex, 
transversely  elliptical.  Calyx  convex,  sometimes  very^highly 
convex, and  having  a  flattened  or  slightly  concave  central  area, 
the  greater  convexity  is  opposite  the  septal  fossette  and  above 
the*  place  of  attachment  or  commencement  of  growth,  A  thick- 
ened septa  occupies  the  center  of  the  septal  fossette  running 
with  the  longer  diameter  of  the  calyx  from  the  central  part  to 
the  border;  the  septal  fossette  extends  around  the  central  end 
of  ttie  thickened  septa  and  its  sides,  from  which  the  lateral 
septa  radiate  td  the  border.  The  lateral  fosse ttes  are  incon- 
spieuous,  but  are  indicated  by  a  depression  from  the  center  to 
the  lateral  borders.  The  radiating  septa  are  unequally  devel- 
oped, those  upon  the  sides  of  the  septal  fossette  are  much 
shorter  than  the  others.  There  are  from  twenty- two  to  twenty- 
six,  in 'the  specimens  examined.  The  point  of  attachment  or 
place  of  commencement  of  growth  is  subcentral  or   below  one 
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of  the  foci  of  Uie  ellipse  formed  by  the  caUeolar  border.  Frooi 
a  stort  elliptical  base  the  corallum  is  abmpflyr  expanded  to 
the  calicular  border.  ^ 

The  length  of  a  specimen  is  about  three-tenths  of  an  inch; 
shorter  diameter  of  the  calyx  about  four-tenths  djt  an  itich,  and 
longer  diameter  of  the  calyx  about  six-tenths  of  an  inch.  Our 
specimens  are  silicified  and  do  not  show  any  epitheca,  dissepi- 
ments, tabula?  or  columella. 

Found  in  the  Silicified  Subcarbonif  erous  beds  of  Lincoln  county, 
Tennessee,  which  we  suppose  are  of  the  age  of  the  Keokuk 
Group,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley.    - 

CLASS,  CEPHALOPODA. 

ORDER.  NAUTILOIDEA. 

FAMII.Y  CYRTOCERATID-ffl. 

CYRTOCERAS     KANSASENSE,     U.    Sp. 

Pldle  V,  Fig.  5,  ventral  view;  Fig.  tf,  Uderal  viewi  Fig.  7,  pott- 

Hon    of  the  9tphuncle  and  canvexiip  of  the  sepia 

at  the  fifth  air  ehamber  Ihal  is  preserved ^ 

in  the  specimen  illtAstraied, 

Our  specimen  is  not  complete  and  shows  the  siphuncle  and 
convexity  of  the  septa  at  the  small  end;  and  has  been  broken 
at  the  fifth  septa,  so  that  it  may  be  examined  in  two  places, 
and  fi^re  7  is  taken  from  a  view -at  the  fifth  septa. 

The  shell  rapidly  expands,  is  gently  curved,  and  slightly  de- 
pressed from  a  true  circle,  in  tran verse  section,  on  the  ventral 
side.  The  outer  shell  is  preserved  forward  of  the  fifth  septa, 
so  that  only  five  air  chambers  can  be  seen,  but  the  end  of  the 
siphuncle  indicates  there  are  air  chambers  forward  of  that 
point.  The  siphuncle  is  small  and  near  the  vental  side,  the 
expansion  within  the  air  chambers  is  not  disclosed.  The  con- 
vexity of  the  septa  is  rather  more  than  the  length  of  an  air 
chamber.  The  septa  are  distant  about  one-fifth  the  diameter 
of  the  shell.  The  outer  shell  is  transversely  furrowed.  On 
the  ventral  side  the  spaces  between  the  furrows  are  flattened 
and  wider  than  the  furrows.  On  the  dorsal  side  the  furrows 
and  ridges  are  subequal.  The  body  chamber  is  not  completely 
preserved,  and  the  aperture,  therefore, Dis  unknown. 


89 

This  species  is  quite  distinct  from  all  others  in  almost  every 
respect  and  may  not  belong  to  Cyrtoceras.  When  compared 
with  C  dilafatumj  it  will  be  noticed  that  the  surface  is  furrow- 
ed instead  of  imbricated  and  the  septa  are  not  half  as  numer- 
ous.    It  is  not  necessary  to  draw  comparisons  with  other  species. 

Pound  in  the  Upper  Coal  Measures,  at  Kansas  City,  Mis- 
souri, and  now  in  the  collection  of  Wm.  P.  E.  Gurley. 

SUBKINGDOM  ARTICULATA. 

CLASS  ANNELIDA. 

ORDER  TUBICOLA. 

Pamily  SERPULIDiE. 

SPIRORBIS   BLAIRI,    n.    Sp. 

P plate  r,  Fig.  15,  a   coil   nlintcheA   to    Plalysioma  brondhendi ; 
Fig,  14,  an  old  Sftf^rt'm^i  with  the  anterior  end 

prolonged  upwani. 

Shell  sinistral  and  in  its  young  state  attached  throughout 
its  length.  Umbilicus  wide.  Surface  marked  with  unequally 
distant  rings  of  growth.  In  an  old  specimen,  as  shown  by 
Pigure  14,  the  anterior  end  is  prolonged  and  stands  upright. 
The  lower  side  of  the  shell,  that  attached  to  some  foreign  ob- 
ject is  flattened,  otherwise  a  transverse  section  is  circular.  The 
aj^erture  seems,  in  all  stages  of  growth,  to  have  been  directed 
upward  and  when  a  complete  coil,  for  attachment,  had  been 
formed  the  further  growth  was  in  the  form  of  a  loose  spiral 
or  upright  tube. 

Pive  specimens  belonging  to  this  species  have  been  examined 
and  the  growth  of  the  spiral  in  all  cases,  was  to  the  left  as 
sinistral.  About  one  coil  and  a  quarter  or  less  than  one  turn 
and  a  half  attached  to  the  foreign  substance.  The  transverse 
ridges  are  closer  and  finer  on  some  specimens  than  u]>on  others, 
but  always  more  or  less  irregular,  and  somejbiiues  quite  coarse 
and  wavy,  indicating  lines  of  growth,  rather  than  surface  or 
namentation. 

This  species  is  distinguished  by  its  sinistral  growth,  freedom 
towards  the  aparture,  and  surface  lines  of  growth.. 

Pound  in  the  Chouteau  limestone,  at    Sedalia,   Missouri,  and 
now^  in  the  collection  of  S.  A.  Miller.     The  specific  name  is  in 
honor  of  R.  A.  Blair,  the  original   collector. 
—12 


PLATE   1. 

Paqc. 

BaTOCRIKUS    POLTDACTTLirtT  D.  Sp & 

Fit;.    1*    View  sb owing  calyx,  arms  and  part  of  column. 

BaTOCRINUS  SAMPtONI,  n.  0p " 

Fig.    2.    View  of  culyz  and  armfe. 

Fig.    8.    Lateral  view  of  another  specimen. 

Batoc'rinus  vktsbatob,  n.  ep 8 

Fig.    4.    View  fbowiug  caljz  and  arms. 

Batocrinus  vKTUSTua,  n.  0p 10 

Fig.    6.    AzygOQfl  side  view. 

Fig.    tf.    View  opposite  azygous  side. 

BaTOCRINUS  VEMU0T17LU8,  n.  Sp 12 

Fig.    7.    Azygoas  aide  view  of  a  specimen  showing  calyx  and  arms. 

Batocrinus  insdetus,  n.  sp ; 14 

Fig.    8.    Azygoas  view. 

Fig.    9.    Calyz,  proboscis  and  arms  of  same. 

Batocrinus  broadheadi,  n.  sp 15 

Fig.  lU.    Basal  view  of  a  calyx. 
Fig.  11.    Lateral  view  of  the  same. 

Batocrinus  nitidulus,  n.  sp 17 

Fig.  12.    Azygoas  side  view  of  a  calyx. 
Fig.  IS.    Opposite  side  of  same. 

BaTOCUINUS  PECDLIARIS,  n.  sp 18 

Fig.  14.    Azygoas  side  view  of  a  calyx. 
Fig.  15.    Basal  view  of  the  same. 
Fig.  16.    Summit  view  of  the  same. 

Batocrinus  imparilis,  n.  sp 20 

Fig.  17.    Azygoas  view  of  a  calyx. 
Fig.  18.    Opposite  view  of  the  same. 

Batocrinus  inccjltub,  n.  sp 21 

Fig.  19.    Azygoas  view. 
Fig.  20.    Opposite  view. 

HATOCRINL'S  INs*l'EltATUt«,     U.   »p 22 

Fig.  ~l.     Azygous  view. 
Fig.  iZ.    Opposite  view. 

Batocuinis  furmacel's,  n.  yp '24 

Fig.  ca,    Az>j,'ou8  view. 
Fig.  "H.    Opposite  view. 

Bat.m'UINus  incon!*(  etu*,  n.  (?p 25 

Fig.  vJ5.  Banttl  view. 

Fig.  *W.  Lateral  view. 

Fit:.  27.  Sum  mil  view. 

BaTO(  RINUS  SERKATUtf,    D.  »\) 27 

Fig.  28.     Raenl  view.  ^ 

Fig.  29.     Lateral  view. 
Fig.  30.    Summit  view  . 

IJATOCltl.NUeJ    KJNoTU^,    D.  8p 28 

Fig   ;il.     IJabal  view. 
Fig.  'ii.     Lateral  view. 
Fig    'W.     buiiunit  view. 

Ii\TO<  illNie  MDDE-*  Ti.t*,    11.  flp Jjl> 

Fig.  34.     Ba.«*.il  view. 
Fig,  \V).     I.atoral  view. 
Fig.  -ii).     Siifiimit  view. 

B.x'kk  iunlb  hex erom.it r.-^,  n.  np 31 

Fig.  3T.     Baeal  view. 
Fig.  *^.     LaU'ral  view. 
Fi<;.  39.     Summit  vihw. 

BAroCUINfS  PRuCtRl-K,  n.  8p   33 

Fig    40      Basal  view. 
Fig.  41.     Lateral  view. 
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Fig,  V-l.     Summit  vinw. 
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Pljf.    «.    Hiiuinilt  *l«w, 
UiTuuntNiiiruHDI,  n.  IP 

Fig,  IS.    Bninnlt  tUw. 

rig.  13.    Lilenl  vim. 

rig.  U.    BauL  vtevr  nt  iinr>lluiF  •pKlman. 

Cle.    7.     RiHl  •lew. 

ng.    9.    L*Wr*l  view. 

Fig,  10.    Aujrgoo*  aldf  »t«iT. 

UEHISTOrHlliri  oltKATUI,  n.sp 4i.ui 

fig.  IS.     Baosl  >!«».  aiyKOiis  tide  ap. 
Fig.  I'.    Sammlt  Tlaw. 

MEBUNwaiKa*  KBBKFHCBICDII,  D.  ap 

Fig.  IS.     BmbI  ftgw,  uyiionr  sl<ta  up. 
Pig.  19.     AzygoDilIda  tLbw. 
FIr.  K,    Sammlt  view. 

Fig.  ai.    AcTgomiide  Tlew, 
Fig.  U.    OppoalM  (ide  ol  wme. 
Fig.  83.     Kiimmll  ilow. 

Fig.  %.    AijrgDua  aids  vlaw. 

Fig.  X.    Oppoalla  aide  of  anottisr  apccimrn. 

Fig.  H.    Uieckl  viewol  a  calyx. 

HiutcHNDo  BAMraoici,  n.  ap 

Fig.  37.    Baaal  vl«w. 

Fij-.  ai.    Oppaalte  aide  ot  aame. 
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tig-    >-    CdyxAiid  aime  aijtixu  ■"■  o<i  fi* 'Ift''- 
Flg.    *.    Oppo<iia«w*of  iiin*. 


PuTimiDcmiHDi  ttitPton,  d.  ip 

^iH'    t-    AzjgOM  lida  flaw  of  CKlfi. 
Pig.  IP.    OppMlMcldeotMnie. 


FlE.  II.  Bull  Tiaw,  tzr^out  aid*  ap. 

Pig.  U.  it^igoaa  side  vin». 

Fig.  IS.  Haul  tlew  ot  ukotbn  ipMlman. 

Fig.  It.  Aifgou  slda  tI«w  of  lb«  Mm*. 

Pig.  IS.  LiunlvievFof  lame. 

CtlTIlUCKINDB  L'UOUrlAiriSBU,  11.  >P 

pig.  I>.  VIew'alAcalyiaDdpl.rtO'tarmB.  uTgaaBildaoD  tb 

ClATBOCWROB    MXCAI>1II91,  11.  ep  

Fig.  SI.  Calyi  and  partot  anai,  aaygona  aid*  on  ttia  right- 
Pig,  n.  Lateral  view  afthaaam*. 

Pig.  K.  BaiaJ  vlawof  calji. 

Fig.  n.  AtycoDafldeursaine. 

Fig,  IT.  Baaal  rlew. 

Pig,  18.  Aij^uu*  Bld<Tl««. 


Pig.  ae.  LaMral  view. 

Fig.  se.  Sborwc  aide  vlav 

Fig.  37,  Longar  ilde  vieu 

Pii;,  »t.  Longaraldeor  ar 


S3. 

Baaal  v 

Fig, 

»». 

Lateral 

Fig, 

UHU 

Bkeal  V. 

M, 

Azjgou 

PiK. 

Ol-iJOUli 

Fig. 

411 . 

Hummli 

PLATE  y. 


-  Pmb. 

HouxnrtTfTM  Aans,  n.  ip ; M 

ng.   1.   SiimmllvS^w. 
rig.   S.   Anltrfor  Ttow. 

Houxmmn  ■PBASBOiSALa,  n.  tp A 

Hg.   8.   Summit  t1«w. 
Fig.   4.   Left  tldt  Tl0w. 

CrBVOOBBAS  KAMAMim,  B.  ip. tt 

Fig.   6.    V«iiCftlTl0w. 

Fig.   0.    Lfttoral  Tl0w. 

F|g.   7.    BhowlagMiftaandtlphaBiMlM. 

iKDCANOOBarUS  PDNOTATUt,  D.  gp .* (S 

Fig.  *  8.    BtMl  Ttow. 

F|g.   9.    Summit  Ttow. 

Fig.  10.    Lil«ml  Ttow. 

Flgt.  11,1%  18.   Same  Ttowt  magalied  two  dlgmMwrt. 

SnaoABu  Buiua,  n.  ip 88 

Fig.  14.   ▲  ipecimttt  tttaciMd  to  a  Piaiy$UmM. 
Fig.  16.    Anoldortumplo. 

HAnHOFBTLLUK  imvammni,  n.  tp 87 

Fig.  18.   SommltTiow. 

Fig.  18.   Summit  tIsw  of  aaotber  ■peclmen . 

Fig.  17.   LatwalTiowof  tbeaMM. 

F|g.  19.    B«Ml  Ttowof  fame. 

CODAffTBB  BLAIRI,  n.  ip 86 

Fig.  ao.    Baaal  vi«w. 
PIk-  31.    Lateral  view. 
Pig.  82.    Snromit  view. 

PiaocRiNOS  BACCULA,  n.  sp iH 

Fig.  &.    Lateral  view^showins  email  radial. 
Fig.  34.    Lateral  view  ehowing  large  radial . 
Fig.  96.    Basal  view. 
Fig.  96.    Saramit  view, all  magnifled  two  diameters. 

PiBOCRINUB  MILLIGANI,  n.  Sp 80 

Fig  97.    Lateral  view, magnified  two  diameters. 

Fig.  98.    Basal  view  of  same. 

« 

Thalmocrinusovatus,  n.  ep 89 

Fig.  99.    Lateral  view, magnified  two  diameters. 
Fig.  80.    Azygoas  side  view  of  the  same. 
Fig.  81.    fcJnmmlt  view  of  same. 

Thaumockimus  ctlindricdb,  n.  sp % tJ8 

Fig.  89.    Lateral  view,  magnified  two  diameters. 
Fig.  83.    Showing  summit  of  second  range  of  plates. 

AMI'IIORACUINUB  8BDALIBN8IB,  n.  Sp 54 

Pig.  34.  Snmmit  view  of  a  small  specimen. 

Pig.  85.  Azygous  side  view  of  another  specimen. 

Fig.  86.  Basal  view  of  the  same. 

Fig.  87.  Summit  view  of  same. 
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PAMILY  ACTINOCRINID^. 

BATOCJBINTJS  GERMANUS,  n.   Sp. 

Plate  J,  J^.  If  hoBcU  view;  Fig.  2,  oxygons  aide^  same  of  ihe 

plates  of  ike  vauU  broken  away;  Fig.  3,  summit 

view  of  the  same  specimen. 

Body  medium  size,  calyx  and  vault  subequal,  giving  it  a 
biturbinate  or  lenticular  shape.  Calyx  moderately  truncated  at 
the  base,  rapidly  spreading  and  about  two  and  a  half  times  as 
wide  as  high;  arm  openings  directed  nearly  horizontally  or  di- 
rected upward  at  an  angle  of  only  a  few  degrees;  plates  thick, 
very  highly  convex,  this  convexity  on  the  radial  plates  being 
transverse  and  angular.    No  radial  ridges.      Surface  granular. 

Basals  very  short,  forming  an  hexagonal  disc,  with  slight 
re-entering  angles,  deeply  notched  at  the  sutures,  and  project- 
mg  cuneiform  edges  a  little  below  the  end  of  the  column,  and 
having  a  round,  deep,  columnar  depression  for  the  attachment 
of  the  column.  The  basal  disc  is  about  one-half  wider  than 
the  diameter  of  the  column.  The  sutures  are  notched  or  beveled 
nearly  to  the  first  radials,  and  the  columnar  cavity  is  deeper. 
First  radials  about  one-half  wider  than  long,  three  hexagonal, 
two  heptagonal,  with  the  superior  sides  slightly  arcuate.  Each 
one  is  transversely  convex,  the  elevation  being  obtusely  angu- 
lar. Second  radials  quadrangular,  and  from  one-half  to  twice 
as  wide  as  long.      Third  primary  radials  rather  smaller  than 
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the  second,  pentagonal,  axillary,  and  bear  upon  each  superior 
sloping  side  two  secondary  radials.  The  second  secondary 
radials  are  axillary,  and,  in  three  of  the  rays,  bear  upon  each 
superior  sloping  side  a  single  tertiary  radial,  which  gives  to 
each  of  these  rays  four  arms.  The  distal  side  of  each  ray  ad- 
joining the  azygous  area  is  constructed  in  the  same  way.  but 
the  proximal  side  of  each  bears  an  j^xillary^  tertiary  radial  that 
bears  single  quaternary  plates,  which  arrangement  gives  to 
each  of  these  rays  five  arms.  There  are,  therefore,  twenty-two 
arms  in  this  species. 

There  are  three  regular  interradials  in  0ach  area,  one,  fol- 
lowed by  two  in  the  second  range,  which  are  cut  off  from  the 
plates  of  the  vault  by  the  union  of  the  tertiary  radials.  The 
azygous  area  is  large  and  subovate.  The  first  plate  is  in  line 
with  the  first  primary  radials  and  fully  as  large.  It  is  followed 
by  three  rather  large  plates,  in  the  second  range,  three  some- 
what smaller,  in  the  third  range,  and  these  by  two  smaller 
ones,  in  the  fourth  range,  that  unite  with  a  'single,  elongated 
plate  belonging  to  the  vault.         . 

The  vault  is  covered  with  large,  convex,  polygonal  plates 
and  bears  a  subcentral  proboscis.  The  proboscis  commences 
with  "rather  large  tumid  plates,  but  its  length  is  unknown.  " 

In  general  form  this  species  bears  most  resemblance  to  B. 
discoideus,  but  that  species  has  only  a  single  regular  interra- 
dial  in  each  .area,  and  only  seven  plates  in  the  azygoug  area, 
which  is  cut  off  from  the  vault  by  the  union  of  the  radial 
plate3.  All  other  species  from  the  Burlington  Group  having 
twenty-two  arms,  heretofore  described,  are  B.  aspratili8,B:  for- 
mosus^  B,  laetus,  B.  lepidus,  B.  sinnosus,  B.  turf)inqtii^^  and  B. 
turhinalus  var.  elegans,.  While  all  these  species  may  be  distin- 
guished  by  the  general  form,  proportional  size  of  the  plates 
and  surface  characters,  they  may  also  be  distinguished  by  the 
interradial  and  azygous  areas.  In  B.  aspradlis,  there  is  a  sin  • 
gle  large  tumid  plate  in  each  regular  area,  and  only  five  plates 
in  the  azygous  area,  four  of  which  are  subequal  in  size,  and 
the  other  one  is  a  small,  quadrangular  plate  separating  them 
and  resting  on  the  first  azygous  plate.  lu  B.  formosuSy  there 
are  two  plates  in  some  of  the  regular  areas  and  three  in  oth- 
ers, and  eleven  plates  in  the  azygous  area.  In  B,  Icietus,  there 
are  two.  plates  in  each  regular  area  and  six  in  the  azygous 
area.  In  B.  lepidus,  there  are  three  -  plates  in  some  of  the 
regular  areas  and  four  in  others  and  twelve  i)lates  in  the  azy- 
gous area.     In  B-  sinnosuSy  th^re  are  from  six  to  eight  plates 


m  each  regular  area,  and  fifteen  or  sixteen  in  the  azygous 
area,  and  all  the  areas  connect. with  the  vault.  In  B.  turbina- 
ius,  there  are  three  plates,  one  following  the  other,  or  three 
ranges,  the  middle  one  having  two  plates  in  each  regular  inter- 
radial  area,  and  ten  plates  in  the  azygous  area,  the  last  one  of 
which  is  elongated  and  connects  with  the  plates  of  the  vault. 
In  B.  iurbinatu8,  var,  elegans,  there  are  three  plates  in  each 
pegnlar  area,  one  following  the  other,  and  eight  or  nine  plates 
in  the  azygous  area.  B.  aspraiilis  and  B.  laetus  were  described 
from  Sedalia,  Missouri,  and  among  the  forms  received  from 
there  we  have  recognized  B,  discoideus  and  B.  iurbinatus^  which 
were  described  from  Burlington,  Iowa. 

Found  by  R.  S.  Blair,  in  the   Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 
•        '■*■■'■•-. 

BATOCRINUS   PROXIMUS,    n.    Sp. 

Plate  /,  Fig.  4,  basal  view;  Fig.  5,  side  view. 

Body  medium  size,  somewhat  biturbinate,  though  the  calyx 
is  larger  than  the  vault.  Calyx  obconoidal,  most  rapidly 
spreading  toward  the  free  arms,  truncated  at  the  base,  a  little 
less  than  twice  as  wide  as  high;  arm  openings  directed  upward 
at  an  angle  of  twenty  or  thirty  degrees;  plates  tumid,  leaving 
the  sutures  much  depressed;  surface  finely  granular. 

Basals  form  a  short,  hexagonal  disc,  with  slight  re-entering 
angles.  The  disc  is  notched  at  the  sutures,  and  has  a  round, 
deep,  columnar  depression  for  the  attachment  of  the  column; 
it  is  Ie§s  than  twice  the  diameter  of  the  column..  The  basal 
plates  expand  below  and  project  cuneiform  edges  below  the  end 
of  the  column.  First  radials  from  one-half  wider  to  twice  as 
wide  as  long,  three  hexagonal,  two  heptagonal,  with  the  supe- 
rior edges  slightly  arcuate.  Second  primary  fadials  Quadran- 
gular, from  tw6  to  two  and  a  half  times  as  wide  as  high.  Third 
primary  radials  larger  than  the  second,  pentagonal,  axillary, 
and  bear  upon  each  superior  sloping  side  two  secondary  radials. 
The  second,  secondary  radials  are  axillary,  and,  in. three  of  the 
rays,  bear  upon  each  superior  sloping  side  two  tertiary  radials, 
which  gives  to  each  of  these  rays  four  arms.  The  distal  side 
of  each  ray,  adjoining  the  azygous  area,  is  constructed  in  the 
same  way,  but  the  proximal  side  of  each  bears  an  axillary, 
tertiary  radial  that  supports  quaternary  plates,  which  arrange- 
ment gives  to  each  of  these  rays  five  arms.  There  are,  there- 
fore,-twenty  two- -arms  in  this  species. 
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There  we  three  repilar  hiteandlAlflt  im  eacA  weA,  om^  fol- 
lowed by  two  of  unequal  sise,  in  the  aeoond  ruget  which  ere 
cut  off  from  the  plates  of  ^flie  vault  hj  tiie  m^xm  of  the  tertlaxy 
radials.  The  aEygous  area  oontataie  seven  fdates.  The  first 
one  is  in  line  with  the  first  primary  radials  and  fully  .as  laige 
as  any  of  them.  It  is  followed  by  three  ratiier  laqge  plates, 
snbeqnal  in  sise,  in  the  second  range,  and  by  tiiree  amaUer 
plates  in  tihe  third  rangei  iliat  are  cat  df  irom  the  plates  of 
tlie  vault  by  the  nnion  of  the  qnatemaiy  plates. 

The  vault  is  covered  with  highly  convex  or  tomid  pdygonal 
plates  and  bears  a  subcentral  probosds,  iriiioh  is  not  preserved 
in  our  specimens. 

The  general  fonn  of  this  species  will  readfly  distingnish  it 
from  such  twenty- two  armed .  species  as  B.  rfrngotdsnt^  and  B. 
gertnanuSf  without  calling  attention  to  the  extra  tertiary  radial, 
in  each  series,  or  the  differences  in  Hie  Intamdial  areas.  It  is 
more  like  B.  ItMolus  than  any  other  described  spepies»  but  may 
be  distinguished  by  the  general  character  of  the  plates, 
which  is  conspicuous  when  the  basals  are  compared,  and  by 
the  direction  of  the  arm  openings,  as  well  as  by  ttie  interradial 
areas.  In  that  species  there  are  two  regular  interradials  in  each 
area,  and  in  this  species  there  are  three.  In  Hurt  species  tfaem 
are  six  azygous  plates,  and  in  this  species  there  are  seven.  In 
this  species  the  calyx  expands  more  rapidly  than  in  that  one, 
and  the  vault  is  elevated,  in  that  species,  over  the  arm  openings 
more  than  it  is  in  this  one. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

BATOCRmUS  RODOSONI,  U.   Sp. 

Plaie  J,  Fig.  6,  azygous  side;  Fig.  7,  side  view.     The  specimen 
is  compressed  so  <zs  io  widen  the  side  view  and  contract 

the  azygous  view. 

Species  medium  size,  biturbinate,  calyx  larger  ttian  the  vault. 
Calyx  bell-^aped,  rounded  below  and  most  rapidly  expanding 
as  the  arms  are  approached;  nearly  as  high  as  wide.  Arm 
openings  directed  very  littie  above  a  horiscmtal  line.  No 
radial  ridges.  Plates  convex  only  in  the  region  of  the  last 
radiats.     Surface  smooth  or  finely  granular. 

Basals  form  a  cup  about  half  as  high  as  wide  and  truncated 
by  a  small  column  and  bearing  a  concave  facet  for  its  attach- 
pient.    First  radials  larger  tiian  the  basals  i^d   rather  lonser 


than  wide,  three  hexagonal,  two  heptagonal  and  rising  ahnost 
vertically  from  the  basals.  Second  radials  quadrangular,  about 
half  as  wide  as  the  first,  but  nearly  twice  as  wide  as  long. 
Third  radials  a  little  larger  than  the  i^econd,  three  hexagonal, 
two  pentagonal,  axillary  and  bear  upon  each  superior  sloping 
side  the  secondary  radials.  In  the  ray  opposite  the  azygous 
side  and  in  one  of  the  lateral  rays  there  are  two  secondary 
radials,  in  each  series,  the  last  one  much  longer  than  the  first, 
which  gives  to  each  of  these  rays  two  arms.  In  each  ray  ad- 
joining the  azygous  area  there  are  two  secondary  radials  on 
the  distal  side  and  one  on  the  proximal  side  which  is  axillary 
and  bears  upon  each  upper  sloping  side  a  single  tertiary 
radial.  One  of  the  lateral  rays  is  constructed  in  the  same 
way.  Each  of  these  three  rays  bears  three  arms.  It  is  also 
to  be  observed  that  the  radials  which  support  the  arms  are 
longer  than  those  immediately  below.  There  are,  therefore,  in 
this  species  thirteen  arms. 

In  one  of  the  regular  interradial  areas  there  are  three  plates, 
one  followed  by  two  in  the  second  range.  In  the  other  areas 
there  are  only  two  plates,  one  following  the  other.  ^  These 
areas  do  not  connect  with  the  vault.  In  the  azygous  area 
there  are  seven  plates.  The  first  one  is  in  line  with  the  first 
primary  radials  and  is  the  largest  plate  in  the  body.  It  is 
followed  by  three  plates  in  the  second  range  and  three  in  the 
third  range.  The  middle  plate  in  the  third  range  is  elongated, 
separates  the  tertiary  radials  and  unites  with  two  plates  be- 
longing to  the  vault. 

Vault  elevated,  convex,  and  bears  a  submarginal  proboscis. 
It  is  covered  with  large,  polygonal,  smooth  plates. 

This  is  the  first  species  of  Bafocrinus  bearing  only  thirteen 
arms  that  has  ever  been  described,  from  the  Burlington  Group, 
and  its  drm  formula,  therefore,  is  sufficient  to  distinguish  it 
from  all  other  species.  In  form,  it  approaches  more  nearly 
B.  christyxy  which  has  twenty  arms,  than  any  other  species. 

Pound  by  Mr.  C.  S.  Hodgson,  a  naturalist  of  Albion,  Illinois, 
in  whose  honor  I  have  proposed  the  specific  name,  in  the 
Burlington  Group,  in  Adams  County,  Illinois,  and  now  in  the 
collection  of  S.  A.  Miller. 

BATOCRINUS  ARGUTUS,    U.    Sp. 

Plate  I,  Fig,  8,  azygous  side;  Fig.  9,  opposite  view. 

Body  medium  size,  calyx  and  vault,  subequal  in  size,  making 
it  biturbinate.     Calyx  rather  broadly  truncated  below,  and  most 

'      ^2 
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rapidly  spreading  toward  the  free  arms.  About  twice  as  wide 
as  high.  Arm  openings  directed  nearly  horisontally.  No 
radial  ridges.  Plates  thick  and  highly  convex  or  tumid.  Sur- 
face granular. 

Basals  form  an  hezagbnal  disc,  with  slight  re-entering  angles, 
deeply  notched  at  the  sutures,  and  project  cuneiform  edges, 
slightly  expanding,  below  the  end  of  the  column.  The  basal 
disc  is  about  one-half  wider  than  the  diameter  of  the  column, 
and  bears  a  deep  concave  depression  for  the  attachment  of  the 
column.  First  radials  about  one-half  wider  than  long,  three 
hexagonal,  two  hepti^onal,  and  transversely,  highly  tumid. 
Second  radials  quadrangular,  and  from  two  to  three  times  as 
wide  as  long.  Third  primary  radials  about  one-half  larger 
than  the  second,  pentagonal,  axillary,  and  bears  upon  each 
upper  sloping  side  secondary  radials.  In  four  of  the  rays 
there  are,  uxx)n  each  upper  sloping  side  of  the  third  primary 
radials,  two  secondary  radials  the  last  one  being  axillary  and 
supporting  uix)n  each  upper  sloping  side  two  tertiary  Iradials, 
which  gives  to  each  of  these  rays  four  arms.  In  the  ray  on 
the  left  of  the  azygous  area,  there  are,  on  the  distal  side  of 
the  third  primary  radial,  two  secondary  radials,  the  last  being 
axillary  and  supporting,  on  one  side,  a  single  tertiary  radial, 
and  upon  the  other  two  tertiary  radials.  The  third  primary 
radial  bears  on  the  proximal  side  two  secondary  radials,  the 
last  being  axillary  and  bearing  on  the  distal  side  two  tertiary 
radials,  and  on  the  proximal  side  one  tertiary  radial  which  is 
axillary  and  bears  on  the  distal  side  one  quaternary  radial 
which  gives  to  this  ray  five  arms.  There  are,  therefore,  in 
this  species  twenty-one  arms. 

There  are  two  regular  interradials  in  each  area.  The  first 
one  is  large  and  tumid,  the  second  one  small.  There  are  six 
plates  in  the  azygous  area.  The  first  one  is  in  line  •with  the 
first  primary  radials,  tumid  and  about  as  high  as  wide.  It  is 
followed  by  three  tumid  plates  in  the  second  range  and  by  two 
smaller  plates  in  the  third  range,  that  are  cut  off,  by  the  ter- 
tiary and  quaternary  radials,  from  all  connection  with  the 
vault. 

The  vault  is  elevated,  convex,  covered  with  tumid,  jpolygonsl 
plates,  and  bears  a  large,  subcentral  proboscis.  The  plate  at 
the  base  of  the  proboscis  opposite  the  azygous  area  is  the 
largest  plate  connected  with  the  vault. 

This  is  the  first  species  of  Batocrinua^  bearing  twenty-one 
arms,  that  has   been   described,    from    the   Burlington  Group, 


11 

tod  its  arm  formula,  therefore,  is  sufficient  to  distinguish  it 
from  all  other  species.  In  form,  it  approaches  B,  laettts  which 
has  twenty-t\^6  arms,  but  may  also  be  distinguished  from  it 
by  the  azygous  area  and  other  peculiarities. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

BATOCRINUS  BASIL.ICUS,   n.    Sp. 

Plate  7,  Fig,  10,  azygous  side;  Fig.   11,   opposite  view;  Fig.  12, 

summit  view. 

Body  medium  or  below  medium  size  and  somewhat  biturbi- 
nate,  though  the  calyx  is  decidedly  larger  than  the  vault. 
Calyx  truncated  below  and  obconoidal  above,  though  spreading 
most  rapidly  as  the  free  arms  are  approached  About  twice  as 
wide  as  high.  Arm  openings  directed  horizontally.  No  radial 
ridges.     Plates  convex.     Surface  granular. 

Basals  very  short  and  form  a  low  hexagonal  disc,  with  slight 
re-entering  angles.  The  basal  disc  is  about  one-third  wider 
than  the  diameter  of  the  column  and  bears  a  shallow,  radiately 
lined,  concave  depression  for  the  attachment  of  the  column. 
First  radials  a  little  wider  than  high,  three  hexagonal,  two 
heptagonal,  with  the  superior  sides  slightly  arcuate.  Second 
radials  quadrangular,  about  half  as  wide  as  the  first  radials, 
but  two  or  three  times  as  wide  as  long.  Third  primary  radials 
about  the  size  of  the  second,  pentagonal,  axillary  and  bear  upon 
each  superior  sloping  side  two  secondary  radials,  the  last  one 
of  which  is  axillary  and  bears  upon  each  upper  sloping  side, 
in  three  of  the  rays,  a  single  tertiary  radial,  which  gives  to 
each  of  these  rays  four  arms.  In  each  ray  adjoining  the  azy- 
gous area  there  is,  on  the  distal  side  of  the  distal  second, 
secondary  radial,  an  axillary  tertiary  radial,  which  bears  upon 
each  superior  sloping  side  a  single  quaternary  radial,  and  on 
the  proximal  side  two  tertiary  radials;  and  on  the  distal  side 
of  the  proximal  second  secondary  radial,  two  tertiary  radials, 
and  on  the  proximal  side  a  single  axillary  tertiary  radial, 
which  bears  upon  each  upper  sloping  side  a  single  quaternary 
radial,  which  arrangement  gives  to  each  of  these  rays  six  arms. 
There  are,  therefore,  twenty-four  arms  in  this  species. 

There  ^re  three  plates  in  each  regular  interradial  area,  one 
followed  by  two  small  ones  in  the  second  range  that  do  not 
connect  with  the  vault.  There  are  ten  plates  in  the  azygous 
area.      The  first  one  is  in  line  with  the    first  primary   radials. 
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and  the  largest  plate  in  the  body.  It  is  followed  by  thre^ 
plates  in  the  second  range,  three  smaller  ones  in  the  third 
range,  two  in  the  fourth  range  and  one  narrow,  elongated 
plate  in  the  fifth  range,  that  separates  the  quaternary  radials 
and  unites  with  two  plates  that  belong  to  the  vault. 

Vault  convex,  moderately  depressed  toward  the  interradial 
areas  and  strongly  depressed  toward  the  azygous  area,  and 
covered  with  numerous  convex,  polygonal  plates.  It  bears  a 
rather  large,  subcentral  proboscis. 

This  is  the  only  species  of  Batocrinus  having  twenty-four 
arms,  from  the  Burlington  Group,  except  B.  quasillus,  and  it 
is  so  different,  in  general  form  and  in  the  structure  of  the  azy- 
gous and  interradial  areas  from  that  species,  that  no  compari- 
son is  necessary  to  distinguish  it.  It  is  quite  unnecessary  to 
compare  it  with  any  other  species. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

BATOCRINUS  ASPERATUS,   n.    sp. 

Plate  J,  Fig.  13,  azygous  view;  Fig.  14,  aide  view. 

Body  about  medium  size,  laterniform  or  urn-shaped.  Calyx 
broadly  truncated  below  and  slowly  expanding  above;  about 
one- third  wider  than  high.  Arm  openings  directed  upward  at 
an  angle  of  about  thirty  degrees.  No  radial  ridges.  Plates 
tumid  and  spiniform.     Surface  smooth  or  finely  granular. 

Basals  short,  forming  an  hexagonal  disc,  with  re-entering 
angles,  deeply  notched  at  the  sutures  and  projecting  cuneiform 
edges  below  the  end  of  the  column  and  having  a  shallow  con- 
cave depression  for  the  attacliment  of  the  coluain.  The  basal 
disc  is  more  than  one-half  wider  than  the  diameter  of  the 
column.  First  radials  a  little  wider  than  high,  three  hexag- 
onal, two  heptagonal,  and  each  one  bears  a  transverse  cuneiform 
spine.  Second  radials  quadrangular,  two  or  three  times  as  wide 
as  long.  Third  radials  larger  than  the  second,  pentagonal,  ax- 
illary, and  support  on  each  upper  sloping  side  two  secondary 
radials,  the  last  one  being  axillary  and  supporting  on  each 
u])per  sloping  side  a  single  tertiary  radial,  except  on  the  prox- 
imal sides  of  the  rays  adjoining  the  azygous  area,  where  there 
are  two  tertiary  radials.  There  are,  therefore,  four  arms  to 
each  ray,  or  twenty  arms  in  this  species.  There  is  only  one 
regular  interradial  in  each  area  and  it  is  spiniform.  In  the 
azygous  area  there  are  foui-  spiniform  plates.     The  first  one  is 
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in  line  with  the  first  primary  radials,  and  it  is  followed  by 
three  plates,  in  the  second  range,  that  are  cut  off  from  the 
vault  by  the  tertiary  radials. 

The  vault  is  convex  and  covered  with  x>olygonal  spiniform 
plates  and  bears  a  very  small,  central  proboscis  (?).  Two 
plates  appear  to  be  broken  out  of  the  center  of  the  summit  of 
our  specimen,  and  if  they  indicate  a  proboscis  it  was  quite 
small,  probably  not  elevated  much  above  the  summit  of  the 
vault. 

This  is  a  very  peculiar  species,  having  a  shape  somewhat 
like  EretmocrinuB  kon%nch\  which  is  a  BatocrinuSy  but  distin- 
guished from  it  by  having  twenty  instead  of  eighteen  arms, 
four  instead  of  ten  plates  in  the  azygous  area,  by  having  the 
azygous  area  cut  off  from  the  vault  instead  of  being  connected 
with  it,  and  by  having  a  much  smaller  proboscis,  more  spini- 
form plates  and  other  peculiarities. 

Found  by  Mr.  C.  S.  Hodgson,  in  the  Burlington  Group,  in 
Adams  county,  Illinois,  and  now  in  the  collection  of  S.  A. 
Miller. 

BATOORINUS    ASPER,   U.    Sp. 

Plate  J,  Fig.  15,  basal  view;  Fig.  16 ^  azygous  side  of  calyx,  part 
of  one  of  the  tertiary  radials  over  the  azygotis 

area  is  broken  away. 

Species  mediimi  size.  Calyx  low,  broadly  truncated  and 
rapidly  expanded.  Nearly  three  times  as  wide  as  high.  Plates 
very  tumid  and  radiately  furrowed.  Vault,  proboscis  and  arms 
unlmown. 

Basals  form  a  flat,  hexagonal  disc  with  strong,  re-entering 
angles.  It  is  on  a  level  with  the  lower,  flattened  face  of  the 
first  primary  radials  and  bears  a  slightly  concave,  radiately 
lined  facet  for  the  attachment  of  the  column,  which  is  about 
equal  to  half  the  diameter  of  the  disc.  The  columnar  canal  is 
of  moderate  size  and  cinquefoil.  First  primary  radials  a  little 
wider  than  long,  three  hexagonal,  two  heptagonal,  and  sculptured 
pyramidal.  Second  primary  radials  quadrangular,  about  one- 
half  wider  than  long  and  sculptured  pyramidal.  Third  primary 
radials  a  little  larger  than  the  second,  pentagonal,  axillary, 
pyramidal,  and  bear  upon  each  superior  sloping  side  a  single 
secondary  radial,  which  is  axillary  and  bears  upon  each  upper 
sloping  side  a  single  tertiary  radial,  which  gives  to  each  ray 
four  arm  openings  to  the  vault.  There  are,  therefore,  twenty 
arms  in  this  species. 
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There  are  three  regular  interradials  in  each  area,  on6 
pyramidal  plate  followed  by  two  smalt  ones  that  are  cut  off 
from  the  vault  by  the  tertiary  radials.  There  are  four  plates 
in  the  azygous  area.  The  first  one  is  in  line  with  the  first 
primary  radials  of  the  same  size.  It  is  followed  by  only  two 
plates  in  the  second  range  and  one  plate  in  the  third  range, 
which  is  cut  off  from  the  vault  by  the  tertiary  radials. 

The  sculpturing  of  this  species  is  quite  different  from  that 
of  any  other  twenty  armed  species.  The  form,  too,  is  different 
and  so  is  the  azygous  area.  It  connot  be  mistaken  for  any 
other  species. 

Pound  by  R.  A.  Blair  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

BATOCRINUS  ADAMSENSIS,   n.    Sp. 

Plate  /,  Fig,  33,  azygous  side;  Fig.  34,   opposite  mew;  Fig,  35, 

summit  view. 

Species  below  medium  size.  Calyx  bowl-shaped,  slightly 
pentagonal,  which  is  most  strongly  marked  when  seen  from 
above;  less  than  one-half  wider  than  high.  Plates  convex; 
sutures  distinct.  Radial  ridges  undefined,  though  interradial 
areas  are  somewhat  flattened.  Surface  finely  granular. 
Column  medium  size  and  pierced  by  a  large,   cinquefoil   canal. 

Basals  form  a  low,  hexagonal  disc,  which  slightly  expands 
upward  and  has  a  diameter  full  twice  as  great  as  the  diameter 
of  the  column.  The  lower  and  outward  sides  of  the  basals  are 
convex  or  rounded.  The  first  primary  radials  are  large  and 
have  a  height  nearly  as  great  as  the  diameter,  three  hexagonal 
and  two  heptagonal.  Second  primary  radials  small,  quad- 
rangular, two  or  three  times  as  wide  as  high.  Third  primary 
radials  about  twice  as  large  as  the  second,  pentagonal,  axillary 
and  support  on  each  superior  sloping  side  two  secondary 
radials.     There  are,  therefore,  ten  arms  in  this  species. 

All  of  the  interradial  areas  connect  with  the  plates  belong- 
ing to  the  vault.  In  the  regular  interradial  areas  the  first 
plate  is  followed  by  two  elongated  plates  in  the  second  range, 
which  unite  with  one  or  two  plates  which  separate  the  arms 
and  unite  with  the  plates  of  the  vault.  In  the  type  specimen, 
two  plates  may  be  distinguished  in  the  third  range,  in  three 
of  the  areas,  butjin  the  other  area  only  one  can  be  distinguished, 
though  possibly  there  are  two  also.  The  first  plate  in  the 
azygous    area    is  the  largest  plate  in  the    body.     It    is    longer 


15 

than  a  first  primary  radial  and  in  line  with  thorn.  It  is  followed 
by  three  plates  in  the  second  range,  two  quite  small  plates  in 
the  third  range  and  three  plates  in  the  fourth  range  that 
separate  the  arms  and  unite  with  four  plates  belonging  to  the 
vault. 

The  vault  is  only  moderately  convex  and  terminates  in  a 
large  subcentral  proboscis,  that  is  broken  away  from  our 
specimen.  The  vault  is  covered  with  numerous,  slightly 
convex,  polygonal  plates. 

This  is  the  first  ten  armed  species  of  Batocr%nii8  described 
from  the  Burlington  Group,  and  is  so  far  removed  from  all 
others  that  no  comparison  with  any  of  them  is  necessary. 

Pound  by  C.  S.  Hodgson  in  the  Burlington  Group,  in  Adams 
County,  Dlinois,  and  now  in  the  collection  of  S.  A.  Miller. 

BATOCRINUS   POLLICULUS,    U.    Sp. 

Plate  /",  Fig,  36,  azygous  view;  Fig,  37,  opposite  aide;  Fig,   38, 

summit  view. 

Species  medium  or  below  medium  size  and  ovoid  in  outline. 
Calyx  broadly  rounded  below  and  contracted  above  the  third 
radials  so  as  to  make  it  somewhat  globular.  The  length  is 
about  equal  to  the  diameter  at  the  bases  of  the  arms,  but  the 
greatest  diameter  is  below,  in  the  region  of  the  third  primary 
radials.  Plates  convex  and  sutures  distinct.  No  radial  ridges. 
Surface  finely  granular.     Column  small. 

-^Basals  form  a  very  low  hexagonal  disc,  which  expands  up- 
ward and  is  concave  below  for  the  reception  of  a  small  column 
The  basals  are  so  short  that  they  hardly  interrupt  the  general 
globular  form  of  the  calyx  below.  First  primary  radials  rap- 
idly expand  and  with  the  radials  form  a  low  saucer-shaped 
cup.  Their  length  is  nearly  equal  to  their  breadth,  three  hex- 
agonal and  two  heptagonal.  Second  primary  radials,  quadran- 
gular, and  from  one-half  wider  to  twice  as  wide  as  long.  Third 
primary  radials  very  little  if  any  larger  than  the  second,  pen- 
tagonal, axillary,  and  support  on  each  superior  sloping  side 
two  secondary  radials.  There  are,  therefore,  ten  arms  in  this 
species. 

The  first  regular  interradials  are  large,  convex  plates.  There 
are  two  plates  in  the  second  range,  one  of  which  is  elongated 
and  in  some  of  the  areas  appears  to  connect  with  a  plate  be- 
longing to  the  vault,  and,  in  other  areas,  the  last  secondary 
r^Klials  appear  to  unite  and  cut  off  the   interradial  area.     The 
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first  azygoos  plate  is  in  line  with  the  first  primary  radials,  and 
though  longer  is  somewhat  smaller  than  either  of  them.  It  is 
followed  by  two  large,  nearly  equal  plates,  in  the  second 
range,  one  in  the  third  range,  and  one  narrow,  elongated  plate 
in  the  fourth  range  that  unites  with  the  plates  of  the  vault 

The  vault  is  conoidal  and  terminates  in  a  large  subcentral 
proboscis,  which  is  broken  off  in  our  specimen,  as  shown  in 
the  illustration.  The  vault  is  covered  with  a  few  large,  convex 
plates. 

It  is  unnecessary  to  compare  this  species  with  B.  adamsensis, 
above  described,  and  it  is  so  different  from  all  other  BcUocrinus 
that  no  comparison  with  any  of  them  will  show  any  near  affinity 
to  it.     It  is  a  well  marked  and  peculiar  species. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

BATOCRINUS  MODULUS,    U.    Sp. 

Plcue  I,  Fig.  39^  bascU  view;  Fig.  40^  cusygaus  side;  Fig.  41, 

summit  view. 

Species  small.  Calyx  broadly  rounded  below,  hemispherical, 
nearly  two  and  a  half  times  as  wide  as  high.  No  radial  ridges 
or  convex  plates.  Arm  openings  directed  upward  at  an  angle 
of  ten  or  twenty  degrees.     Surface  granular. 

Basals  substantially  covered  by  the  end  of  the  column,  and 
bear  a  moderately  concave  depression  for  the  attachment  of 
the  column,  which  is  also  supported  by  a  little  rim  around  the 
outside  of  the  concavity.  First  primary  radials  nearly  as  long 
as  wide,  three  hexagonal,  two  heptagonal.  Second  primary 
radials  quadrangular,  three  or  four  times  as  wide  as  long 
Third  primary  radials  about  one-half  larger  than  the  second, 
pentagonal,  axillary,  and  in  the  ray  opposite  the  azygous  area 
bears  upon  each  upper  sloping  side  two  secondary  radials, 
which  gives  to  this  ray  two  arms.  In  one  of  the  lateral  rays 
the  third  primary  radial  supports  upon  each  superior  lateral 
side  a  single  secondary  radial  which  is  axillary  and  supp>orts 
on  each  upper  sloping  side  a  single  tertiary  radial,  which  gives 
to  this  ray  four  arms.  In  each  ray  adjoining  the  azygous 
area  the  third  primary  radial  bears  upon  the  distal  side  two 
secondary  radials  and  on  the  proximal  side  one  secondary  ra- 
dial which  is  axillary  and  bears  upon  each  superior  sloping 
§ide  a  single  tertiary  radial,  which  give§  to  eagh  of  thesQ  rays 
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three  arms.  The  other  lateral  ray  is  constructed,  in  like  man- 
ner, and  bears  three  arms.  There  are,  therefore,  fifteen  arms 
in  the  species. 

There  are  two  regular  interradials  in  each  area,  one  follow- 
ing the  other  and  cut  off  from  the  vault  by  the  union  of  the 
secondary  and  tertiary  radials.  In  the  azygous  area  there  are 
four  plates.  The  first  is  in  line  with  the  first  primary  radials 
and  of  about  the  same  size.  It  is  followed  by  three  plates  in 
the  second  range,  the  middle  one  of  which  is  large  and  elon- 
gated and  extends  to  the  plates  of  the  vault. 

The  vault  is  highly  convex,  covered  with  polygonal  plates 
and  bears  a  very  small,  subcentral  proboscis,  which  is  broken 
off  at  the  top  of  the  vault  in  our  specimen. 

This  species  is  quite  peculiar  in   its  form    and  structure  and 

the  first  species  ever   described,  from    the    Burlington    Group, 

which  possessed  fifteen  arms. 

Pound  by  Mr.  C.  S.  Hodgson,  in  the  Burlington  Group,  in 
Adams  county,  Illinois,  and  now  in  the  collection  of  S.  A.  Miller. 

BATOCRINUS  NANUS,   n.    Sp. 

Plate  I,  Fig.  42,  azygous  view;  Fig.  43,  opposite  side;  Fig.  44, 

summit  view. 

Species  small,  below  medium  size,  bi turbinate,  calyx  larger 
than  the  vault.  Calyx  obconoidal,  somewhat  pentagonal,  in  the 
superior  part,  by  reason  of  a  flattening  or  slight  depression  of 
the  interradial  areas;  about  one-half  wider  than  high.  Radial 
ridges  undefined.    Plates  slightly  convex;  surface  finely  granular. 

Basals  form  a  low  hexagonal  disc,  but  are  so  injured  in  our 
specimen  that  a  particular  definition  cannot  be  given  of  them. 
Pirst  primary  radials  large,  nearly  as  long  as  wide,  three  hex- 
agonal, two  heptagonal.  Second  primary  radials  small,  from 
one-half  wider  to  twice  as  wide  as  long,  quadrangular.  Third 
primary  radials  about  one-half  larger  than  the  second,  pentago- 
nal, axillary,  and  support  on  each  superior  sloping  side  a  sin- 
gle secondary  radial.  There  are,  therefore,  ten  arms  in  this 
species. 

All  of  the  interradial  areas  connect  with  plates  belong- 
ing to  the  vault.  In  the  regular  interradial  areas  the  first 
plate  is  followed  by  two  plates,  in  the  second  range,  which 
unite  with  two  plates,  about  on  a  level  with  the  top  of  the  sec- 
ondary radials.  The  last  two  plates  cover  part  of  the  ambulacral 
canals  and,  therefore,  properly  belong  to  the  vault.  The  first 
plate,  in  the  azygous  area,  is  longer  than  a  first  primary  radial. 
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and  nearly  as  large  and  in  line  with  them.  It  is  followed  by  three 
plates  in  the  second  range,  which  are  snbequal,  in  siae.  These 
are  followed  by  two  plates  in  the  third  range  that  unite  with 
•  three  plates  belonging  to  the  vault. 

The  vault  is  obconoidal  and  is  produced  in  a  large  subcentral 
proboscis.  It  is  covered  with  numerous,  convex,  polygonal 
plates. 

This  species  most  resembles  B.  (Mdamsensis  and  seems  to  have 
no  near  affinity  with  any  other  described  species.  The  two  spe- 
cies, however,  may  be  readily  distinguished  "by  the  general  form, 
for  this  species  is  much  more  elongate  and  biturbinate,  in  outline, 
than  that  species.  There  is  only  one  secondary  radial  in  this 
species,  and  there  are  two  in  that.  The  plates  in  the  asygous 
areas  are  quite  different,  and  there  is  one  more  range,  having 
three  plates,  in  that  species,  than  there  is  in  this. 

Found  in  the  Burlington  Group,  by  R  A.  Blair,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

BATOCRINUS  CI8TULA,  U.   Sp. 

Plate  J,  Fig.  24^  azygaus  ineto,  a  little  oonipreMed  on  cne  side; 

Fig.  25y  hasal  view;  Fig.  26,  summit  view. 

This  species  is  medium  size.  Calyx  bowl-shaped,  moderately 
truncated  below  and  rounding  and  spreading  to  the  arms: 
about  twice  as  wide  as  high.  Plates  moderately  convex  and 
beveled  toward  the  sutures.  Ambulacral  openings  directed  up- 
ward at  an  angle  of  ten  to  twenty  degrees.     No  radial  ridges. 

The  basals  form  an  hexagonal  disc  that  bears  a  rounded  rim 
or  band  around  the  end  of  the  column.  The  disc  bears  a  con- 
cave, radiately  furrowed  depression  for  the  attachment  of  the 
column.  First  primary  radials  large,  from  one  half  wider  to 
twice  as  wide  as  long,  three  hexagonal,  two  heptagonal. 
Second  primary  radials,  about  half  as  large  as  the  first,  quad- 
rangular, from  two  and  a  half  to  three  times  as  wide  as  long. 
Third  primary  radials  about  as  large  or  smaller  than  the 
second  primary  radials,  two  hexagonal,  three  pentagonal, 
axillary,  and  in  four  of  the  rays  support  upon  each  superior 
sloping  side  two  secondary  radials,  the  last  being  axillary  and 
bearing  upon  each  upper  sloping  side  two  secondary  radials. 
In  some  of  the  rays  there  are  three  secondary  radials,  which 
gives  to  each  of  these  rays  four  arms.  In  the  ray  opposite 
the  azygous  area  the  third  primary  radial  bears  upon  each 
upper  side  three  secondary  radials,  which  gives  to  this  ray 
two  arms.  There  are,  therefore,  eighteen  arms  in  this  species 
and  eighteen  arm  openings  to  the  vault. 


19 

¥here  are  three  plates  in  each  regular  interradial  area,  one 
large  plate  followed  by  two  small  ones,  that  are  cut  off  from 
any  connection  with  the  vault.  The  azygous  area  contains 
eight  plates.  The  first  one  is  in  line  with  the  first  primary 
radials  and  fully  as  large.  It  is  followed  by  three  large 
plates,  subequal  in  size,  in  the  second  range,  and  these  by 
three  small  plates,  in  the  third  range,  that  are  surmounted  by  a 
single  plate  in  the  fourth  range  that  uuites  with  two  plates 
belonging  to  the  vault. 

The  vault  is  somewhat  elevated  over  the  ambulacral  open- 
ings, and  convex  toward  the  center,  which  bears  a  proboscis, 
that  is  broken  off  in  our  specimen  just  above  the  summit.  It 
is  covered  with  numerous,  convex,  polygonal  plates,  some  of 
which  bear  central  nodes.  We  are  unable  to  discover  any 
ovarian  pores.  It  is  probable,  that,  in  some  species,  the 
ovarian  pores  were  on  the  sides  of  the  arms  near  the  calyx, 
if  the  pores  are  correctly  named.  We  know,  that  in  some  genera, 
as  in  DolaiocrutuSy  they  vary  in  their  places  of  exit  from  in- 
terradially  on  the  vault  to  the  base  of  the  arms,  and  we  see 
no  reason  why  the  channels  may  not  have  been  carried  up  the 
ambulacral  furrows  one  or  more  plates  beyond  the  commence- 
ment of  the  free  arms. 

This  species  is  distinguished  by  its  general  form,  by  having 
only  eighteen  arms,  three  regular  interradials  cut  off  from  the 
vault  and  eight  azygous  plates,  the  last  one  connecting  with 
the  vault.  These  peculiarities  do  not  exist  in  any  other  de- 
scribed species.  It  is  probably  as  closely  related  to  B.  labellumy 
from  the  Keokuk  Group,  as  to  any  other  species,  though  a 
glance  will  distinguish  them  on  account  of  the  general  form 
and  surface  of  the  plates,  beside  the  interradial  areas  are  not 
alike,  and,  in  that  species,  the  azygous  area  is  cut  off  from 
the  vault,  and  in  this  species  it  is  connected  with  the  vault. 

Found  by  Dr.  M.  N.  Elrod  in  the  St.  Louis  Group,  at 
Lanesville,  Indiana,  and  now  in  the  collection  of  Wm.  P.  E. 
Gurley. 


BATOCRIND8  JESSIEifl,   n.  sp. 

Plate  I,  Fig.  27,  axygotu  view  of  a  specimen  mtk  baaaU  and  part 

of  first  Todiah  brf^m  off;  Fig.  23,  attmmif  of  same;  Fig. 

29,  baaal  viete  of  $ame  specimen;  Fig  30.  loioer 

part  of  ike  ealjfiE  of  whnt  is  believed  io  he 

another  apemtMn;  Fig.   .?;,   nzygous 

view  of  vhai  M  nup/msed  lo  be  n 

caatof  iheBamv  spocivs :  Fig. 

32,  htaal  view  of  the  cast. 

.  ^tecies  mediam  size.     Calyx  Eomewhat  bell-shaped,  truncated 

below,  cylindrical,  in   the  region  of   the  first  primary   radials, 

and    t^en   rapidly   expands    to    Ihe    free  arms    and  is    deeply 

notched  in  the  interradial  areas.     The  secondary  radials  project 

horizontally  beyond  the  interraclial  area^i.     The  plates  are  plain 

and  smooth.     Column  round  and  sinaJ].     C'olunmar  canal  minute. 

The  baaals  are  about  twice  ag  wide  as  high  and  form  a  low 
cap  slightly  beveled  at  the  basal  sutures  and  having  a  small 
baaal-rim.  It  bears  an  hemispherical  depression,  radiately  lined, 
for  the  insertion  of  the  column.  The  diameter  of  the  column 
is  about  half  the  diameter  of  the  basal  disc.  The  first  radials 
are  about  as  lomc  as  wide,  tiiree  hexagonal  and  two  heptagonal. 
They  stand  nearly  verticaa  on  the  basals  and  form  a  round 
cylinder.  Second  radials  comparatively  very  small,  quadrangu- 
lar, from  one-half  wider  to  twice  as  wide  as  high.  Third  pri- 
mary radials  of  unequal  size,  larger  than  the  second  primary 
radials,  three  heptagonal,  one  hexagonal,  one  pentagonal,  axil- 
lary and  each  bears  on  each  superior  sloping  side  two  secondary 
radials.  E)ach  second  secondary  radial,  in  four  of  the  rays,  is 
channeled  by  two  ambulacral  furrows,  which  gives  four  ambu- 
lacral  openings  to  the  vault,  in  each  of  these  rays,  without  the 
existence,  apparently  at  least,  not  only  as  shown  by  the  speci- 
men preserving  the  plates  but  by  the  cast  also,  of  any  tertiary 
radials.  In  the  ray  opposite  the  azygous  area  there  are  aUw 
two  secondary  radials  (only  one  is  shown  in  the  illustration, 
because  the  other  is  broken  oft  from  the  specimen),  but  there 
are  only  two  ambulacral  openings  to  the  vault.  There  are, 
therefore,  eighteen  ambulacral  openings  to  the  vault  in  this 
species. 

All  of  the  interradial  areas  connect  with  the  vault.  In  each 
regular  interradial  area  there  are  five  plates.  One  of  moderate 
size  iu  the  first  range,  two  small  ones  in  the  second  range  and 
two  elongated  plates  in  the  third  range  that  curve  over  between 
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the  secondary  radial  plates  and  connect  with  the  plates  of  the 
vault.  There  are  eight  or  more  plates  in  the  azygous  area. 
The  first  one  is  in  line  with  the  first  primary  radials  and  of 
about  the  same  size.  It  is  followed  by  a  range  of  three  plates 
and  above  the  plate  on  the  left  there  is  a  small  intercalated 
plate,  and,  above  these,  there  are  three  plates  that  connect 
with  the  plates  of  the  vault.  In  fact,  they  interlock  with  the 
plates  of  the  vault  so  that  there  is  no  distinct  line  between  the 
plates  of  the  calyx  and  those  belonging  to  the  vault.  There 
is  also  a  minute  plate  intercalated  above  the  second  range  on 
the  right,  as  shown  on  the  specimen  preserving  the  plates, 
but  it  is  not  indicated  on  the  cast.  There  is  a  little  difference, 
in  the  upper  part  of  the  azygous  areas,  between  the  cast  and 
the  specimen  having  the  plates,  and  the  cast  indicates  nine 
plates  in  the  area;  but,  on  the  whole,  we  think  the  cast  be- 
longs to  this  species. 

The  vault  is  convex  and  is  covered  with  convex  polygonal 
plates  and  bears  a  central  proboscis  that  is  broken  off  from  our 
specimens.  The  cast  shows  the  ambulacral  channels  are  fiat- 
tened  on  the  superior  side,  but  have  a  depth  equal  to  the  flat- 
tened diameter.  The  ambulacral  openings  are  within  the  mar- 
gin of  the  stellate  projections  of  the  radials  and  appear  to  be 
directed  upward,  notwithstanding  that  the  lower  side  of  the 
radiids  is  projected  horizontally,  and  the  cast  shows  the  am- 
bulacral openings  to  be  directed  horizontally. 

This  is  a  very  distinct  and  peculiar  species  that  can  hardly 
be  compared  with  any  other.  It  would  seem  to  be  as  near  B. 
aalericus  as  to  any  other  species,  though  that  species  has 
twenty  arms,  rounded  basals,  and  altogether  different  regular 
areas  and  azygous  area. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller.  The  spe- 
cific name  is  intended  as  a  compliment  to  the  accomplished 
daughter  of  R.  A.  Blair,  who  has  assisted  her  father  so  much 
in  collecting  and  making  known  the  fauna  of  the  Chouteau  and 
Burlington  Groups  of  Missouri. 
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imal  side  two  tertiary  radialis,  whioh  gives  to  each  of  these 
rays  ttiree  arms.  There  are»  therefore,  in  this  species  twelve 
arms.  The  last  tertiary  and  secondary  radial,  in  each  series, 
is  highly  convex  and  the  convexity  extends  below  that  of  the 
secondary  radial  and  third  primary  radial  below  it,  which 
leaves  a  circular  depression  between  the  first  primary  radials 
and  the  last  secondary  and  tertiary  radials.  The  margin  of 
the  calyx  thus  seems  to  hang  down  and  the  ambulacral  open- 
ings are  exposed,  in  a  basal  view,  while  they  cannot  be  seen 
in  a  summit  view. 

There  are  three  plates  in  each  regular  interradial  area,  the 
first  one  rests  between  the  superior  sloping  sides  of  the  first 
primary  radials  and  extends  up  between  the  first  secondary 
radials.  It  is  followed  by  two  narrow  elongated  plates  that 
connect  with  two  plates  belonging  to  the  vault  The  first  aqr- 
gous  plate  is  in  line  with  the  first  primary  radials,  nearly  as 
large  and  heptagonal.  It  is  followed  by  Hiree  plates  in  the 
second  range,  the  middle  one  being  the  larger  and  extending 
to  a  plate  belonging  to  the  vault  On  each  side  of  the  su- 
perior end  of  this  middle  plate  there  is  an  elongated  narrow 
plate  abutting  the  first  tertiary  radial  and  extending  to  the 
plates  of  the  vault  There  are,  therefore,  six  plates  in  the 
aasygous  area  belonging  to  the  calyx. 

The  vault  is  only  moderately  convex,  and  is  covered  with 
large,  polygonal,  tumid  plates  that  hang  over  the  margin  so 
as  to  hide  the  ambulacral  openings  from  a  summit  view.  At 
the  margin  of  the  azygous  area  there  is  an  elliptical,  bulbous 
prominence  that  shows  no  indication  of  having  an  orifice,  from 
an  azygous  side  view;  but  on  the  top  of  it  there  is  a  small 
opening  partly  surrounded  by  small  plates.  The  orifice  is  ir- 
regular and  an  examination  of  it  leads  to  the  inference  that  it 
was  covered  by  small  plates.  Indeed,  there  can  be  little 
doubt  about  it;  and,  if  the  orifice  was  not  closed,  by  small 
plates,  it  was  minute  and  not  the  kind  one  would  expect  to 
find  in  such  a  robust  species. 

This  is  a  strongly  marked  species,  so  different,  in  all 
aspects,  from  those  hitherto  described,  that  no  comparison  vrill 
aid  in  distinguishing  it. 

Found  by  C.  S.  Hodgson,  in  whose  honor  we  have  proposed 
the  specific  name,  in  the  Burlington  Group,  in  Adams  county, 
XUinoiSj  and  now  in  the  collection  of  9.  A*  Millar, 
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AGARICOCRINUS  IL,L.INOISENSIS,    n.    Sp. 

Plate  If  Fig.  21,  basal  view:  Fig.  22,  summit  view;  Fig.  23,  azj/- 

gous  side  view. 

Species  medium  or  rather  below  medium  size.  Calyx  very 
low,  moderately  concave  in  the  region  of  the  basals  and  first 
primary  radials,  then  gradually  rounds  over  on  the  radial 
series,  which  are  produced  nearly  on  a  level,  while  the  plates 
curve  up  in  the  interradial  areas.  The  concavity  at  the  place 
of  attachment  of  the  column  is  about  on  a  level  with  the  dor 
sal  side  of  the  last  secondary  radials.  The  outline  of  the  calyx 
is  pentagonal  with  slightly  concave  sides  for  the  depressed  in- 
terradial areas.  Plates  thick,  smooth  or  granular.  Ambulac- 
ral  openings  elongated,  directed  upward  and  not  visible  in  a 
basal  view.     Column  medium  size. 

Basals  form  an  hexagonal  disc  that  is  nearly  or  quite  covered 
by  the  column.  The  first  primary  radials  are  elongated,  trans- 
versely concave  to  correspond  with  the  basal  concavity,  three 
hexagonal  and  two  heptagonal.  Second  radials  much  smaller 
than  the  first,  quadrangular,  and  from  one-half  wider  to  twice 
as  wide  as  long.  Third  primary  radials  shorter  and  wider  than 
the  second,  pentagonal,  axillary,  and  support  on  each  upper 
sloping  side  three  secondary  radials,  the  last  one  of  which 
commences  the  double  series  of  arm  plates,  but  the  inner  half 
connects  with  a  plate  belonging  to  the  vault  that  separates  the 
ambulacral  canals,  and,  therefore,  does  not  belong  to  the  free 
arms.  There  are  only  ten  arms  in  this  species,  and  ten  arm 
openings  to  the  vault.  The  arms  evidently  consist  of  the 
usual  double  series  of  plates  united  by  a  zigzag  suture. 

There  is  one  regular  interradial  in  each  area.  It  is  elongated 
and  has  nine  sides.  It  rests  between  the  short  superior  lateral 
sides  of  the  first  primary  radials,  separates  the  primary  and 
secondary  radials  and  connects  its  superior,  narrow  elongation, 
by  a  short  truncated  end,  with  a  plate  belonging  to  the  vault, 
midway  between  the  arms,  at  the  top  of  the  calyx.  The  first 
azygous  plate  is  in  line  with  the  first  primary  radials  and  of 
the  same  general  form,  though  longer  and  narrower,  and  of 
course  heptagonal.  It  is  followed  by  three  plates,  in  the  sec- 
ond range,  the  lateral  ones  are  short  and  heptagonal,  the  mid- 
dle one  is  elongated,  hexagonal  and  unites  its  superior  trun- 
cated end,  with  a  plate  belonging  to  the  vault,  midway  between 
the  arms,  at  the  top  of  the  calyx.  The  vault  is  low,  most 
convex  centrally,  and  the  pentagonal  outline,  at  the  margin, 
—4 
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becomes  obsolete  toward  the  ceoter.  The  capacity  of  the  vault 
is  less  than  that  of  the  shallow  calyx.  The  vault  bears  a 
rather  large,  convex,  central  plate  and  is  otherwise  covered 
with  small  and  less  convex  jrolygonal  plates..  The  large  tumid 
plates  that  usually  extend  from  the  amis  to  the  summit  in  this 
genus,  do  not  chara«teriae  this  species.  The  azygous  orifice  is 
not  elevated  or  situated  on  a  tunaid  swelling,  as  is  usual  in 
this  genus,  but  is  surrounded  by  small  plates  and  a  short  side 
of  the  large  central  plate. 

The  depressed,  short  body,  pentagonal  outJine  of  the  calyx. 
small  plates  of  the  vault,  single  interradiats,  four  azygous 
plates  and  ten  arms  are  features  that  distinguish  this  species 
from  all  others.  There  is  no  described  s|)ecies,  from  the  Bur- 
lington Group,  with  which  it  can  be  said  to  have  much  r«- 
semblance,  but  in  its  short  body  and  general  form  it  ^mrtakes 
of  the  character  of  A.  blairi,  from  the  Chouteau  limestone, 
though  the  latter  has  only  nine  arms,  is  subquadrate  in  out- 
line, and  has  more  plates  in  tho  azygous  and  regular  areas 
than  this  species  has.  It  cannot  be  mistaken  for  any  other 
described  species. 

Found  by  C.  S.  Hodgson,  in  the  Burlington  Group,  in  Adams 
county,  Illinois,  and  now  in  the  collection  of  S,  A.  Miller. 

AMPHORACRINUS  BLAIRI,   n.    sp. 

Plate  I,  Ftg.  45,  basal  view,  Fig.  46,  same  magnified  itoo  diameters; 
Fig.  47,  summit  view;  Fig.  48,  same  magnified  two  diameters; 
Fig.  49,  azygous  side;  Fig,  50,  same  magnified  two  diam- 
eters.   It  unit  be  observed  that  one  of  the  raya  ad- 
joining the  azygous  area   is  injured,  so  it 
is  not  shoum  in  the  illustraiions. 
Species    very    small.     Calyx    broadly  rounded    below,    bowl- 
shaped,  or  somewhat  hemispherical.     About  twice  as    wide   as 
high.     Surface  of  test  granular.     No  radial  ridges. 

Basals  form  an  hexagonal  disc  one-half  wider  than  the 
diameter  of  the  column.  First  primary  radials  about  as  long 
as  wide,  three  hexagonal,  two  heptagonal.  Second  primary 
radials  smaller  than  the  first,  a  little  wider  than  long,  hexag- 
onal. Third  primary  radials  somewhat  smaller  than  the  sec- 
ond, pentagonal,  axillary  and  support  on  each  upper  sloping 
side  a  single  secondary  radial,  which  gives  to  each  ray  two 
arm  openings  to  the  vault.  There  are,  therefore,  ten  arms  in 
this  species.     The  secondary  radials  are   directed    horizontally 


tkiid  stand  out  their  full  length  from  the  interradial  areas. 
The  cast  shows  only  a  single  secondary  radial  but  the  t^st 
preserves  two  before  the  arms  are  fairly  free. 

The  first  regular  interradial  is  larger  than  a  second  primary 
radial,  hexagonal,  and  followed  by  two  somewhat  smaller 
plates  in  the  second  range,  and  by  two  still  smaller  ones  in 
the  third  range,  that  separate  the  first  secondary  radials  and 
unite  with  the  plates  of  the  vault.  The  first  azygous  plate  is 
in  line  with  the  first  primary  radials  and  quite  as  large.  It  is 
followed  by  three  plates  in  the  second  range,  four  in  the  third 
range,  and  two  in  the  fourth  range,  that  unite  with  the  plates 
of  the  vault. 

The  vault  is  quite  evenly  convex,  covered  with  polygonal 
plates,  and  bears  a  submarginal  azygous  orifice. 

There  is  no  described  species  very  closely  resembling  this 
one  and,  therefore,  no  comparison  with  any  of  them  is  neces- 
sary to  distinguish  it. 

Pound  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller.  The 
specific  name  is  in  honor  of  the  collector.  After  the  illustra- 
tions were  drawn  from  a  cast,  we  received  a  specimen  pre- 
serving the  plates,  from  P.  A.  Sampson,  of  Sedalia,  but  as 
the  plates  are  small  and  not  ornamented  the  illustrations  are 
about  the  same  as  if  drawn  from  the  test  itself. 

MEGISTOCRINUS  INDIANENSIS,   n.    sp. 

Plate  Ily  Fig.  i,  basal  view;  Fig.  2,  summil  view;  Fig.  5,  azygous 
side  view.    Some  of  the  sutures  are  obscure  and  are  not 

sfiown  in  the  tllu^strations. 

Species  large.  We  have  a  specimen  one  half  larger  than  the 
one  illustrated.  The  capacity  of  the  vault  in  some  specimens 
is  greater  than  that  of  the  calyx.  Calyx  broadly  basin  shaped, 
slightly  concave  about  the  basal  plates,  from  two  and  a  half 
to  three  times  as  wide  as  high,  not  constricted  below  the  arms 
but  continuing  to  expand  as  far  as  the  free  arms,  which  are 
directed  nearly  horizontally  or  upward  at  an  angle  of  less  than 
twenty  degrees.  Surface  ornamentation  of  the  plates  not  pre- 
served in  any  of  our  specimens.  Column  moderate  size  and 
having  a  large,  slightly  cinque  foil  canal. 

Basal  plates  form  an  hexagonal  disc  about  one-fourth  wider 
than  the  diameter  of  the  column.  The  first  primary  radials 
are  unequal  in  size;  those  abutting  a  single  basal  are  hexagonal, 
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and  those  abutting  on  two  basals  heptagonal.  They  are  not 
visible  in  a  side  view.  The  second  primary  radials  are  as 
large  as  the  first,  beKagonal,  and  diSer  considerably  in  size. 
The  third  primary  radials  Eire  also  unequal  in  size,  as  large 
as  the  first  or  second,  three  heptagonal,  two  hexagonal,  axillary, 
and,  in  the  ray  on  each  sido  of  the  azygous  area  and  in  the 
ray  oiq)osite  the  azygous  area,  bear  on  each  upper  sloping 
side  a  single  secondary  radial,  which  is  axillary,  and  supjxirts 
on  each  upper  sloping  side  two  tertiary  radials,  which  gives 
to  eac^  of  these  rays  four  arms.  In  one  of  the  lateral  rays 
the  third  primary  radial  boars  ujxin  each  upper  sloping  side 
three  secondary  radials,  which  gives  to  it  two  arms.  In  the  other 
lateral  ray,  the  third  primary  radial  supports,  on  one  superior 
dopli^  side,  three  second&ry  radials,  and  on  the  other  a  single 
secondary  radial,  which  is  axillary  and  supports  on  each  upper 
slewing  side  two  tertiary  radials,  which  gives  to  it  three  arms. 
There  are,  therefore,  seventeen  arms  and  seventeen  ambulacral 
openings  to  the  vault  in  this  species. 

In  each  regular  interradial  area  there  are  eight  plates,  the 
first  one  is  hexagonal,  rests  between  the  upper  sloping  sides 
of. the  first  primary  radials,  separates  the  second  primary  ra- 
dials and  is  followed  by  two  plates  nearly  as  large  in  the  sec- 
ond range,  three  in  the  third  rangi;  and  two  in  the  fourth 
ronge,  that  separate  the  arms  and  unite  with  the  plates  of  the 
vault.  There  is  one  plate  in  each  of  the  intersecondary  radial 
areas  that  connects  with  the  vault,  except  in  the  two-armed 
lateral  ray  where  the  secondary  radials  unite.  The  azygous 
area  is  large  and  contains  twenty-one  plates.  The  first  one  is 
in  line  with  the  first  primary  radials  and  of  the  same  size,  it 
is  followed  by  three  somewhat  smaUer  plates,  in  the  second 
range,  five  plates,  in  the  third  range,  five  plates,  in  the  fourth 
range,  four  plates,  in  the  fifth  range,  and  three  plates,  as  near 
as  can  be  determined,  in  the  sixth  range,  that  unite  with  the 
plates  of  the  vault. 

The  vault  is  broadly  convex  over  the  central  part  and  am- 
bulacral channels  and  depressed  toward  the  margin  in  the  in- 
terradial areas.  There  is  a  small  spine  bearing  plate  in  the 
center  of  the  vault,  and  one  over  the  junctibn  of  the  ambula- 
cral channels  in  each  of  the  Ave  radial  series.  The  plates  are 
small  and  the  sutures  too  indistinct,  over  part  of  the  vault  of 
our  specimens,  to  distinguish  them.  The  azygous  orifice  is 
large,  surrounded  with   numerous  plates  and    subcentral.     It 
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was  slightly  elevated,  but  the  summit  is  injured  in  all  of  our 
specimens.  There  are  no  ovarian  pores  shown,  in  any  of  our 
specimens. 

This  is  the  only  species  of  Megistocrinus  bearing  seventeen 
arms  so  far  as  known,  and,  therefore,  need  not  be  compared 
with  any  other  to  distinguish  it.  It  would  seem  to  be  most 
nearly  related  otherwise  to  M,  expanaus. 

Pound  by  Geo.  K.  Greene,  in  the  Hamilton  Group,  near 
Charleston,  Indiana,  and  now  in  the  collection  of  Wm.  P.  E. 
Gurley. 

STEGANOCRINUS  SPERGENENSIS,  n.  Sp. 

Plaie  II,  Fig.  4,  azygous  view;  Fig.  5,  opposite  view;  Fig.  6,  basal 

view;  Fig.  7,  summit  view. 

Species  medium  or  above  medium  size.  Calyx  obpyramidal, 
rather  broadly  truncated,  pentagonal,  and  stelliform,  as  seen 
from  above,  in  consequence  of  the  horizontal,  rigid  extension 
of  the  five  radial  series.  The  abrupt,  horizontal  extension  of 
the  radial  series  commences  at  the  top  of  the  third  primary 
radials,  which  commence  curving  outward  from  the  calyx, 
while  the  interradial  areas  begin  to  curve  gently  in,  toward 
the  vault.  Plates  thick,  very  nodose  and  pyramidal.  They 
are  sculptured  so  as  to  depress  the  angles  of  the  plates. 
Column  largo  and  round. 

Basal  s  form  an  hexagonal  cup,  more  than  twice  as  wide  as 
high.  Plates  stand  upright,  and  each  extends  a  cuneiform  end 
below  the  end  of  the  column.  Each  plate  is  more  than  twice 
as  wide  as  high  and  longitudinally  furrowed  on  the  surface, 
and  the  sutures  are  beveled.  The  first  radials  are  the  largest 
plates  in  the  body,  and  each  one  is  furrowed  from  the  central 
node  toward  the  angles  and  the  basal  plates  below.  A  little 
longer  than  wide,  three  hexagonal,  two  heptagonal.  Second 
primary  radials  less  than  half  as  large  as  the  first,  sculptured 
in  like  manner,  wider  than  long,  ^nd  hexagonal.  Third  primary 
radials  a  little  smaller  than  the  second,  curve  outward  so  as  to 
sharpen  the  angles  of  the  pentagonal  calyx,  heptagonal  axillary, 
and  support  on  each  upper  sloping  side  a  single  secondary  ra- 
dial which  is  axillary  and  supports  on  each  upper  sloping 
side  the  tertiary  radials.  The  tertiary  radials  are  preserved  as 
far  as  the  third  plate,  in  our  specimen,  and  to  this  extent  and 
doubtless  for  several  plates  beyond  they  are  consolidated  in 
each  aeries  so  as  to  leave  no  free  arms.     The  two  third  radials 
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in  the  middle  of  each  series  fkve  axillary  and  bear  qitatemaif: 
radials.  There  are,  therefore,  thirty  arms  and  thirty  ambi^ 
oral  openings  to  the  vault  in  this  si>ecie8,  as  shown  by  cmt 
specimens. 

The  interradial  areas  all  graduate  up  into  the  vault  and  o^av 
the  ambulacral  channels  so  as  to  leave  no  evidence  of  any  dt* 
viding  line  between  the  vault  and  calyx.  In  4tie  regular  araai^ 
one  large  plate  is  followed  by  two,  in  the  aecoiMl  range,  three* 
in  the  third  range,  and  five,  in  the  fourth  range,  that  connect 
with  the  plates  of  the  vault.  In  the  azygous  area  the  flnii 
plate  is  in  line  with  the  first  primary  radials  and  like  them, 
except  somewhat  smaller.  It  is  followed  by  two  plates,  in  the 
second  range,  three,  in  the  third  nmge,  five,  in  tiie  fourth 
range,  and  eight,  in  the  fifth  range  that  connect  with  the 
plates  of  the  vault.  This  area  is  very  wide  betwe^  the  pro- 
jecting radial  series. 

The  vault  is  elevated  over  the  ambulacral  channels  so  that  jk 
transverse  section  of   the  radial  series   is    subquadrate.     It  te 
convex  toward  the  center  where  it  bears   a   proboscip.     lt^« 
covered  with  convex,   i)olygonal   plates  of  very  uneqiud.  sdM* .. 
No  ovarian  pores  have  been  det^ted. 

This  species  is  from  rocks  of  a  higher  geological  range  ^an 
any  heretofore  described,  but  a  true  Steganocrinus^  however, 
distantly  related  to  other  species. 

Found  by  Dr.  M.  N.  Elrod,  in  the  St.  Louis  Group,  at  Sper- 
gen  Hill,  Indiana,  and  now  in  the  collection  of  Wm.  P.  E.  Gurley. 

STROTOCRINUS  ORNATUS,    n.    Sp. 

Plate  77,    Fig.   12y  azygous   view;  Fig.   13,   right  lateral  view; 

Fig,  14,  summit  view. 

Species  rather  below  medium  size,  as  shown  by  our  speci- 
mens. Calyx  moderately  truncated  below,  obconoidal  as  high 
as  the  top  of  the  third  primary  radials,  and  then  abruptly  ex- 
panded, in  the  form  of  a  flattened  rim,  that  cuts  off  all  con- 
nection of  the  interradial  areas  with  the  vault,  as  is  usual  in 
this  genus.  Primary  radials  transvesly  nodose,  interradials 
nodose,  and  surface  of  all  of  them  radiately  sculptured;  above 
the  primary  radials,  the  radial  ridges  are  somewhat  angular  at 
first  but  rounded  above. 

Basals  wider  than  high,  stand  upright,  deeply  beveled  at 
the  sutures  and  each  extends  a  cuneiform  end  below  the  point 
of  the  columnar  attachment.    First  primary    radials    about   as 
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long  as  wide,  three  hexagonal,  two  heptagonal.  Second 
primary  radials  about  two-thirds  the  size  of  the  first,  hexagonal, 
and  nearly  as  long  as  wide.  Third  primary  radials  almost  as 
large  as  the  second,  hexagonal,  axillary,  and  support  on  each 
upper  sloping  side  a  single  secondary  radial,  which  is  axillary, 
and,  in  two  of  the  rays,  one  of  which  adjoins  the  azygous 
area,  and  the  other  a  lateral  ray  on  the  same  side,  bears  upon 
each  proximal  side  a  single  tertiary  radial  and  upon  each 
distal  side  two  tertiary  radials,  which  gives  to  each  of  these 
rays  four  arms.  In  the  other  three  rays  the  distal  side  of 
each  secondary  radial  bears  two  tertiary  radials  and  the 
proximal  side  bears  a  single  tertiary  radial  which  is  axillary 
and  bears  upon  each  superior  sloping  side  a  quaternary  radial, 
which  gives  to  each  of  these  rays  six  arms.  There  are,  there- 
fore, twenty-six  arms  in  this  species. 

There  are,  in  each  of  four  of  the  regular  interradial  areas, 
seven  plates,  one  in  the  first  range,  two  in  the  second,  two  in 
the  third,  and  two  in  the  fourth.  In  the  other  area  there  are 
eight  plates.  The  last  four  plates  are  very  small.  In  the  azy- 
gous area  there  are  eleven  plates.  The  first  one  is  in  line  with 
the  first  primary  radials  and  about  the  same  size.  It  is  fol- 
lowed by  two  plates,  in  the  second  range,  three,  in  the  third, 
three,  in  the  fourth,  and  above  these,  there  are  two  very  small 
plates.  The  three  plates,  in  the  fourth  range,  are  much  smaller 
than  those  in  the  third  range.  There  are  no  inter-secondary 
plates. 

Vault  .moderately  convex,  composed  of  numerous  convex, 
polygonal  plates,  and  bears  a  small  nearly    central    proboscis. 

In  describing  this  genus  Meek  &  Worthen  (5  111.,  347,)  in- 
cluded as  typical  S.  perumbrosus  and  S,  liraius  and  showed 
that  they  had  the  structure  of  AciinocrinuSy  **Up  to  the  divi- 
sion of  the  rays,  but  with  the  body  comparatively  long  and 
narrow  below,  and  the  secondary  and  other  succeeding  sup- 
plementary radials,  brachial  and  intermediate  pieces,  connected 
laterally  all  around,  and  spreading  out  horizontally  far  beyond 
the  limits  of  the  body  so  as  to  form,  with  the  flat  or  much 
depressed  vault,  a  broad,  more  or  less  distinctly  ten-angled 
disc,  from  the  margins  of  which  the  numerous  long,  slender 
arms  arise,  without  bifurcating  after  becoming  free."  It  will 
be  seen  that  this  arrangement  cuts  off  the  interradial  areas 
from  the  vault  and  presents  a  structure  of  the  calyx  above  the 
third  radials  fundamentally  different  from  that  of  AclinocrinuB, 
They  said  further  that: 
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**Some  of  the  species,  such  as  8.  perumbrosus,  have  but  a 
very  small  simple  opening  situated  subcentrally,  or  more  or 
less  excentrically  toward  the  anal  side,  and  penetrating  the 
flattened  vault  obliquely,  so  as  to  be  directed  forward  or  away 
from  the  anal  side;  while  others,  like  S.  liratuSy  have  a  long 
erect,  subc^ntral  tube,  or  so-called  proboscis,  sometimes  re- 
curved at  the  end." 

Wachsmuth  &  Springer  proposed  to  divide  this  genus  and 
make  S.  liraius  the  type  of  a  new  genus  which  they  called 
TeleiocrinuSy  which  differs  from  S,  perumbrostis,  in  no  other 
respect,  than  that  pointed  out  above  by  Meek  &  Worthen.  In 
other  words  the  genus  Teleiocrinus  is  to  be  distingnished  from 
Slrolocrinusj  upon  the  elevation  of  the  azygous  opening.  If 
the  opening  is  at  the  top  of  the  vault  it  is  StroiocrinuB,  but  if 
it  is  elevated  the  height  of  a  plate  it  is  Teleiccrinua;  and  so  if 
it  IS  elevated  one- fourth  of  an  inch  or  half  an  inch,  or  an  inch 
or  more'  it  is  still  Teleiocrinus*  This  method  of  nomenclature 
we  do  not  approve.  We  have  shown,  elsewhere,  that  the  pres- 
ence or  absence  or  form  of  a  proboscis,  in  Batocrinus,  is  not 
of  generic  importance  and  the  same  is  true  throughout  the 
ActinocrinidcB.  The  genera  must  be  distinguished  by  the  calyx. 
Therefore,  after  having  given  the  subject  our  best  considera- 
tion, we  conclude  that  Teleiocrinus  must  be  regarded  as  a  syn- 
onym for  Strolocrinus. 

The  species  here  under  consideration  is  a  Strotocrinus,  as  the 
genus  was  defined  by  Meek  &  Worthen,  and  the  simple  fact 
that  it  has  a  small  proboscis  will  not  take  it  out  of  that  genus. 
It  is  the  only  species  thus  far  defined  having  twenty-six  arms 
and  will  be  readily  distinguished  from  all  others  by  the  arm 
formula  and  interradial  areas. 

Pound  in  the  Burlington  Group,  near  Burlington,  Iowa,  and 
now  in  the  collection  of  S.  A.  Miller. 

ACTINOCRINUS  JESSIES,     U.    Sp. 

Plaie  II J   Fig.  15,  azygous  side;  Fig,  16,  opposite  view. 

Species  large.  Calyx  obconoidal,  regularly  expanding  from 
the  column,  about  one-fourth  wider  than  high.  Surface  beau- 
tifully sculptured  so  as  to  make  each  plate  more  or  less 
obpyramidal  from  a  central  node.  No  radial  ridges.  Column 
not  large. 

Basals  form  an  expanding  cup,  they  project  a  little  below 
the  point  of  columnar  attachment  with  the  margins  notched  so 
as  to  form  a  trilobed    base,    which  is  concave  for    the    attach- 


33 

ment  of  the  column,  and  the  top  is  one-half  wider  than  the 
diameter  at  the  base.  The  plates  are  about  twice  as  wide  as  high, 
and  the  sutures  are  broadly  beveled.  A  delicate  angular  ridge 
extends  from  the  bottom  of  each  plate  to  the  middle  of  each 
side  of  the  adjoing  radials.  First  primary  radials  the  largest 
plates  in  the  calyx,  a  little  wider  than  long,  three  hexagonal, 
two  heptagonal.  The  central  node  is  high,  transverse,  and 
from  it  a  delicate  angular  ridge  radiates  to  the  middle  of  each 
side  of  each  adjoining  plate.  When  viewed  from  below  these 
high,  transverse  nodes  obscure  the  view  of  the  plates  above. 
Second  primary  radials  about  half  as  large  as  the  first  and  or- 
namented in  the  same  way.  The  one  on  the  left  of  the  azy- 
gous  area  is  pentagonal,  the  others  are  hexagonal.  The  third 
primary  radials  are  smaller  than  the  second  and  ornamented 
in  the  same  way.  Three  are  hexagonal,  one  heptagonal  and 
one  pentagnal.  The  heptagonal  plate  and  one  of  the  hexago- 
nal plates  are  truncated,  at  the  summit,  by  an  inter- secondary 
plate.  In  the  other  areas  the  inter-secondary  plates  do  not 
abut  upon  the  third  primary  radials.  They  are  axillary  and 
support  on  each  superir  lateral  side  a  single  secondary  radial, 
which  is  ornamented  like  the  radials  below,  and  is  axillary  and 
supports  on  each  upper  sloping  side  a  single  tertiary  radial. 
The  tertiary  radials  are  also  ornamented  like  the  radials. 
This  is  a  feature  con^mon  to  every  plate  in  the  calyx,  except 
the  nodes  become  more  pointed  and  less  transversely  elongated 
as  they  approach  the  free  arms.  There  are,  therefore,  twenty 
arms  and  twenty  ambulacral  openings  to  the  vault  in  this 
species. 

All  tHe  interradial  and  intersecondary  areas  connect  their 
plates  with  the  plates  of  the  vault.  In  the  intersecondary 
areas  there  are  two  narrow  plates,  one  following  the  other,  the 
last  one  extending  to  the  vault.  The  number  of  regular  inter- 
radials  varies  in  the  different  areas  from  five  to  seven.  In  an 
area  having  five  plates  there  is  one  plate  in  the  first  range, 
two  in  the  second,  one  in  the  third  and  one  in  the  fourth.  In 
another  area  having  six  plates,  there  are  two  plates  in  the 
third  range,  and  in  an  area  having  seven  plates,  there  are  two 
plates  in  the  third  range  and  two  in  the  fourth  range.  In  the 
azygous  area  there  are  nine  plates.  The  first  one  is  in  line 
with  the  first  primary  radials  and  about  as  large.  It  is  fol- 
lowed  by  two    plates  in    the  second    range,  two    in  the    third 
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range,  then  one  small  sunken  square  plate  and  one  nodose 
plate,  and  above  these  two  plates  that  unite  with  the  plates  of 
the  vault. 

This  species  is  distinguished  by  its  general  form  and  surface 
ornamentation  from  all  other  described  species.  It  is  again 
distinguished  by  having  all  the  interradial  and  intersecondary 
radials  connected  with  the  vault,  and  bearing  twenty  arms.  A 
basal  view  will  distinguish  it  from  all  other  species. 

Pound  in  the  Burlington  Group,  at  Sedalia,  Missouri,  by 
Miss  Jessie  Blair,  an  accomplished  scholar  and  student  of 
Geology,  for  whom  we  have  proposed  the  specific  name. 

Family  POTERIOCRINID^. 

ZEACRINUS  PECULIARIS,   n.    Sp. 

Plate  If,  Fig.  17^  azygous  area  on  the  left,  specimen  compressed; 
Fig.  18,  opposite  side  of  the  same  compressed  speci- 
men; Fig.  19,  basal  view  of  same. 

Species  rather  above  medium  size,  and  when  not  compressed 
elongate- elliptical  in  outline.  Calyx  very  low.  Columnar  cavity 
rather  deep.  Surface  finely  granular.  Column  small,  round 
and  having  a  minute  columnar  canal. 

Basal  plates  within  the  calyx,  the  hollow  conical  cavity  be- 
ing filled  with  the  end  of  the  column.  Subradials  have  rather 
acute  superior  angles  but  they  are  not  visible  in  a  lateral  view. 
First  radials  only  a  little  wider  than  long,  the  inferior  angles  ex- 
tend into  the  columnar  cavity,  the  plates  expand  to  the  superior 
lateral  angles  and  are  truncated  the  entire  width  above  for  the 
support  of  the  second  primary  radials.  Three  arc  ])entagonal, 
and  the  two  adjoining  the  azygous  area  are  hexagonal.  They 
are  separated  from  the  second  primary  radials  externally  by 
slightly  gaping  sutures.  The  second  primary  radials  are  a  lit- 
tle shorter  than  the  first,  but  wider  as  they  continue  the  same  rate 
of  expansion  possessed  by  the  first  as  far  as  the  superior  lat- 
eral angles.  Three  are  i)entagonal,  the  one  on  the  left  of  the 
azygous  area  hexagonal,  and  these  four  are  axillary  and  sup- 
port on  each  superior  sloping  side  the  secondary  radials;  but 
in  the  ray  opposite  the  azygous  area  there  are  three  primary 
radials,  consequently  the  second  one  is  quadrangular.  It  is 
about  two  and  a  half  times  as  wide  as  long.  The  third  one  is 
smaller  than  the  second,  pentagonal,  axillary  and  supports  on 
the  upper  sloping  sides  secondary  radials.      In  the  ray  on  the 
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right  of  the  azygous  area  there  are  three  secondary  radials  ill 
the  proximal  series  and  four  in  the  distal  series.  Each  lateral 
ray  is  constructed  in  the  same  way.  In  the  ray  on  the  left  of 
the  azygous  area,  there  are  three  secondary  radials,  in  the 
proximal  series,  and  five  in  the  distal  series.  In  the  fay  op- 
posite the  azygous  area  there  are  four  secondary  radials  in 
each  series.  The  last  secondary  radial,  in  each  series,  is  ax- 
illary. The  proximal  tertiary  rays  do  not  bifurcate.  They  are 
composed  of  subquadrate  plates,  thirty  of  which  are  preserved, 
in  some  of  the  rays,  in  our  specimen,  before  they  are  broken 
off.  The  distal  tertiary  rays  bifurcate,  in  four  instances,  on 
the  sixth  plate  and  in  the  other  six  rays  on  the  fifth  plate. 
This  arrangement  gives  to  each  ray  six  arms,  or  thirty  arms 
in  the  species. 

In  the  azygous  area  there  are  five  plates,  the  first  truncates 
a  subradial  diagonally,  separates  the  first  primary  radials  and 
supports  two  plates  above.  The  second  truncates  an  angle  of  a 
first  primary  radial,  instead  of  a  subradial,  as  is  usual  in  this 
genus.  It  is  hexagonal,  abuts  the  second  and  third  primary 
i*adials  on  the  left,  the  third  azygous  plate  on  the  right  and 
supports  the  fourth  azygous  plate.  The  third  is  smaller  and 
abuts  upon  the  first,  second  and  third  primary  radials  on  the 
right.  The  fourth  is  the  largest  in  the  area  and  extends  to 
the  third  secondary  radials.  The  fifth  presents  a  triangular 
face  with  the  superior  angle  as  high  as  the  summit  of  the 
first  tertiary  radials. 

This  species  is  distinguished  by  the  shape  of  the  body,  num- 
ber of  secondary  radials,  thirty  arms,  and  peculiar  azygous 
area.     It  cannot  be  mistaken  for  any  other  species. 

Pound  by  Prof.  A.  G.  Wetherby,  in  the  Kaskaskia  Group, 
in  Pulaski  county,  Kentucky,  and  now  in  the  collection  of  Wm. 
F.  E.  Gurley. 

ZEACRINUS  DOVERENSIS,    n.    Sp. 

Plaie  II J  Fig.  20  \  azygous  side  view;  Fig.  21,  opposite  view;  Fig.  22, 
b(ual  view.     The  specimen  is  slightly  compressed  Itderally. 

Species  medium  size  and  elongate-elliptical  in  outline.  Calyx 
truncated  below.  Surface  granular.  Column  small,  round,  and 
having  a  minute  central  canal. 

Basal  plates  within  the  calyx,  the  hollow  conical  cavity 
being  filled  with  the  end  of  the  column.  Subradials  have  an 
acute  superior  angle  visible    in    a  lateral    view.     First    radials 


nearly  twice  as  wide  as  long,  the  lateral  sides  expand  to  the 
Boperi<^  lateral  angles,  truncated  the  entire  width  above  for 
the  support  of  fhe  second  primary  radials.  from  which  they 
are  separated  externally  by  a  slightly  gaping  suture-  All  are 
pentagonal.  The  second  primary  radials  in  four  of  the  rays 
are  shorter  than  the  first,  pentagonal,  axillary,  and  support  on 
the  superior  sloping  sides  the  i^econdary  radials.  In  the  ray 
opposite  the  azygous  area  there  are  four  primary  radials,  the 
second  and  third  are  quadrangular,  but  the  third  is  only  about 
half  as  large  as  the  second,  and  the  fourth  is  short,  pentagonal, 
axillary  and  supports  the  secondary  radials.  In  the  proximal 
ray  oa  the  left  of  the  azygous  area  and  in  one  of  the  lateral 
rays  on  tbe  same  side  there  are  three  secondarj-  radials,  in 
the  other  eight  rays  there  are  four  secondary  radials.  The 
last  secondary  radials  are  pentagonal,  axillary,  and  support 
the  tertiary  radials.  There  are  only  four  tertiary  radials  pre- 
served in  any  of  the  rays  in  our  specimen,  and  hence  our 
specimen  shows  only  twenty  arms  in  the  species.  Possibly, 
the  distal  series  in  each  ray  may  divide. 

There  are  seven  plates  in  the  azygous  area.  The  first  one 
is  pentagonal,  rests  between  the  superior  sloping  sides  of  two 
subradials  and  below  the  first  primary  radial  on  the  right. 
The  second  truncates  a  subradial  and  is  heptagonal.  The  third 
is  heptagonal  and  abuts  the  two  primary  radials  and  one  sec- 
ondary radial  on  the  right.  The  fourth  is  quadrangular,  small, 
and  rests  on  the  second.  The  fifth  is  the  largest  plate  in  the 
area  and  rests  between  the  superior  lateral  sides  of  the  third 
and  fourth  plates.    The  sixth  is  smaller  and  rests  on  the  fifth. 

The  seventh  is  a  small,  triangular  plate  at  the  top  of  the 
area,  between  the  tertiary  primary  radials. 

This  species  is  distinguished  by  the  general  form,  number  of 
primary  radials,  in  the  ray  opposite  the  azygous  area,  number 
of  secondary  radials,  in  the  different  areas,  and  by  the  number 
of  plates  in  the  azygous  area.  These  characters  will  distinguish 
the  species  from  all  others. 

Pound  by  Dr.  M.  N.  Elrod  in  the  Kaskaskia  Group,  at 
Dover  Hill,  Indiana,  and  now  in  the  collection  of  Wm.  P.  E. 
Gurley. 
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ZEACRINUS  KENTUCKIENSIS,    D.    Sp. 

Plate  II y   Fig.   23,  basal  view,  showing  ihe  inferior  part  oj  ihe 

azugous  area;  Fig.  24,  view  opposite  the  azygous  area, 

the  specimen  is  a  little  compressed. 

Species  rather  above  medium  size  and  when  not  compressed 
elongate-elliptical  in  outline.  Calyx  very  low  and  columnar 
cavity  deep.  Surface  finely  granular.  Column  small  and 
round. 

Basal  plates  within  the  calyx,  the  hollow  conical  cavity 
being  filled  with  the  end  of  the  column.  Subradials  have  acute 
superior  angles,  but  they  are  not  visible  in  a  side  view,  though 
they  curve  up  out  of  the  columnar  cavity.  First  radials  about 
one-half  wider  than  long  and  form  a  rounded  base  upon  which 
a  specimen  may  be  made  to  stand.  The  inferior  angles  extend 
slightly  into  the  columnar  cavity,  the  plates  expand  to  the 
superior  lateral  angles  and  are  truncated  the  entire  width 
above  for  the  support  of  the  second  primary  radials,  from 
which  they  are  separated,  externally,  by  a  wide  gaping  suture. 
Each  one  of  them  is  pentagonal.  The  second  primary  radials 
are  much  shorter  than  the  first,  four  of  them  are  pentagonal, 
axillary,  and  support  on  each  superior  sloping  side  the  sec- 
ondary radials;  but  in  the  ray  opposite  the  azygous  area  there 
are  three  primary  radials;  the  second  one  is  short  and  quad- 
rangular, and  the  third  one  is  smaller  than  the  second,  pentagonal, 
axillary,  and  supports  on  each  upper  sloping  side  secondary 
radials.  In  one  of  the  rays,  on  the  left  of  the  azygous  area, 
and  in  one  of  the  lateral  rays,  on  the  right  of  the  azygous 
area,  there  are  four  secondary  radials,  and  in  each  of  the 
other  eight  series  there  are  only  three  secondary  radials.  In 
the  ray  opposite  the  azygous  area  the  proximal  tertiary  rays 
do  not  bifurcate,  but  the  distal  rays  divide  on  the  fourth 
plate,  which  gives  to  this  ray  six  arms.  In  the  ray  on  the 
left  of  the  last  one  described,  as  may  be  seen  in  the  illustra- 
tion, the  distal  tertiary  series  bifurcate  on  the  fourth  plate 
and  the  distal  ones,  in  the  quaternary  series,  bifurcate  on  the 
fifth  plate,  which  arrangement  gives  to  this  ray  eight  arms. 
The  ray  on  the  right  of  the  azygous  area  is  constructed  like 
the  last  one  described  and  bears  eight  arms.  The  other  two 
rays  are  injured  in  the  superior  part,  but  as  far  as  preserved, 
they  are  like  the  two  last  described.  There  is  little  doubt, 
therefore,  that  the  species  bears  thirty-eight  arms. 
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There  are  six  plates  in  the  azygous  area.  The  first  is  elon- 
gated, pentagonal,  rests  between  the  superior  sloping  sides  of 
two  subradials  and  the  inferior  sloping  side  of  the  first  pri- 
mary radial  on  the  right.  The  second  truncates  a  subradial 
adjoins  the  two  primary  radials  on  the  left,  and  the  first  and 
third  on  the  right  and  supports  the  fourth  above.  It  is  a  small 
hexagonal  plate.  The  third  is  heptagonal  and  about  the  size 
of  the  second.  The  fourth  and  fifth  plates  rest  on  the  second 
and  third  and  are  about  the  same  size.  The  sixth  plate  is  the 
largest  plate  in  the  area,  triangular,  and  extends  its  superior 
angle  to  the  lower  side  of  the  third  tertiary  radials. 

This  species  is  distinguished  by  its  general  form,  by  the 
number  and  structure  of  its  thirty  eight  arms  and  by  the  six 
plates  in  the  azygous  area. 

Pound  by  Prof.  A.  G.  Wetherby,  in  the  Kaskaskia  Group,  in 
Pulaski  county,  Kentucky,  and  now  in  the  collection  of  Wm. 
P.  E.  Gurley. 

BARYCRINUS   ELRODl,    n.    Sp. 

Plate  IIj  Fig.  25j  azygous  view;  Fig,    26,    basal   view;  Fig,   27, 

view  opposite  the  azygous  area. 

Species  large  and  plates  remarkably  thick.  Calyx  rapidly 
expanded,  broadly  bowl-shaped,  one-half  wider  than  high. 
Plates  very  tumid  and  radiately  sculptured  so  as  to  leave  an 
angular  ridge  directed  to  the  middle  of  the  side  of  each  abut- 
ting plate. 

Basals  form  a  low  expanding  cup.  The  column  is  large  and 
covers  the  bottom  of  the  basal  cup.  The  columnar  canal  is 
very  large  and  pentalobate.  A  furrow  arises  at  the  summit  of 
each  first  primary  radial  and  descending  slowly  widens  and 
deepens  to  the  lower  surface  of  the  basal  cup.  Subradials 
large  nearly  as  long  as  wide,  radiately  furrowed  toward  each 
angle  and  toward  the  middle  of  the  basal  plates,  so  as  to  leave 
two  angular  ridges  extending  to  the  basal  plate  below  and  one 
to  the  middle  of  each  side  of  the  adjacent  plates.  First  radial 
the  largest  plates  in  the  calyx,  wider  than  high.  Two  rounded 
ridges  arise  at  the  lower  edge  of  the  facet  for  the  second  ra- 
dials on  each  plate  and  extend  to  the  middle  of  the  adjacent 
sides  of  the  subradials.  The  plates  are  arcuately  depressed 
laterally  so  as  to  leave  the  lateral  sutures  at  the  bottom  of  the 
furrow  or  concavity.  There  is  a  broad,  concave  facet,  extend- 
ing nearly  the  entire  width  of   each  plate    and    depressed  out- 
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wardly,  at  an  angle  of  about  forty  degrees  below  a  horizontal 
line,  for  the  second  radials.  The  superior  lateral  sides  come 
together,  at  the  sutures,  so  as  to  form  a  slight  angle. 

The  first  azygous  plate  broadly  truncates  a  subradial.  It  is 
subquadrate  in  outline,  but  slightly  expands  upward.  It  is  a 
little  wider  than  high. 

The  general  form,  low  basals,  single  azygous  plate,  thick 
plates  and  surface  ornamentation  readily  distinguish  this  spe- 
cies from  all  others. 

Found  by  Dr.  M.  N.  Elrod,  in  whose  honor  the  specific  name 
is  given,  in  the  St.  Louis  Group,  at  Spergen  Hill,  Indiana,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

POTERIOCRINUS  PULASKIENSIS,   n.    Sp. 

PkUe  III,  Fig.  26,   azygous  side;  Fig.  27,  oppostie  side,  showing 
two  plates,  in  two  of  the  arms,  above  the  first  radials. 

Species  medium  size.  Calyx  broadly  truncated,  and  conoidal 
above  or  like  the  frustum  of  a  cone.  Plates  convex  and  su- 
tures depressed,  at  the  angles,  and  a  pore  penetrates  the  calyx, 
at  every  angle,  in  the  same  manner  that  they  do  in  P.  broad- 
headi;  though  then  do  not  seem  to  be  any  pores  between  the 
angles  as  in  that  species.  Diameter  a  little  more  than  the 
height. 

Basals  short  and  truncated  by  the  column.  Subradials  large 
and  about  as  long  as  wide,  three  hexagonal,  two  heptagonal. 
First  radials  about  one-fourth  wider  than  long,  truncated  the 
entire  width  above  and  separated  from  the  second  plates  by  a 
gaping  suture.  Second  radials  short.  Third  radials  in  the  two 
rays  opposite  the  azygous  area  short  and  axillary.  Indicating 
that  there  are  ten  arms  in  this  species. 

The  first  azygous  plate  is  nearly  as  large  as  a  subradia], 
rests  between  the  superior  sloping  sides  of  two  subradials,  sep- 
arates two  first  radials  and  supports  the  second  and  third  azy- 
gous plates  which  makes  the  plate  hexagonal,  though  only 
slightly  truncated  by  the  third  azygous  plate.  The  second  azy- 
gous plate  is  only  a  little  more  than  half  as  large  as  the  first. 
The  third  plate  is  not  preserved  in  our  specimen. 

This  is  an  extraordinary  species  that  does  not  require  a  com- 
parison with  any  other  for  the  purpose  of  distinguishing  it. 

Found  by  Prof.  A.  G.  Wetherby,  in  the  Kaskaskia  Group, 
in  Pulaski,  county,  Kentucky,  and  now  in  the  collection  of 
Wm.  F.  E.  Gurley. 
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Family  DOLATOCRINID^. 

dolatocrinus  indianensis,  n,  sp. 

Plale    III,    Fig,    i,   basal  view;  Fig.  2,    summit  view,    azygous 

side  on  the  left;  Fig,  3,  azygous  side  view. 

Species  large.  Calyx  subhemispherical,  very  broadly  trun- 
cated and  slightly  concave  on  the  lower  side,  and  constricted 
below  the  arms.  Very  small  radial  ridges.  Central  nodes 
small  on  the  radial  ridges  and  inconspicuous  or  obsolete  on 
the  other  plates.  Radiating  lines  from  the  central  part  of  each 
plate  numerous,  but  small.  Column  round  and  having  a  large 
cinquefoil  columnar  canal  that  occupies  more  than  half  its 
diameter. 

Basal  plates  form  a  pentagonal  disc  a  little  depressed  below 
the  central  part  of  the  surrounding  radials  and  having  a 
diameter  about  one  third  more  than  the  diameter  of  the 
column.  First  primary  radials  from  one-third  to  one-half 
wider  than  long  and  subequal  in  size.  Second  primary  radials 
nearly  twice  as  wide  as  long,  quadrangular.  Third  primary 
radials  expand  slightly  to  the  superior  lateral  angles.  They 
are  nearly  twice  as  wide  as  long,  pentagonal,  axillary,  and  in 
the  rays  on  each  side  of  t|;ie  azygous  area  and  in  the  ray  op- 
posite the  azygous  area  bear  upon  each  superior  sloping  side 
a  single  secondary  radial,  which  is  axillary  and  bears  upon 
each  upper  sloping  side  a  single  tertiary  radial,  which  gives 
to  each  of  these  rays  four  arms.  In  one  of  the  lateral  rays 
the  third  primary  radial  bears  upon  one  superior  sloping  side 
two  secondary  radials  and  upon  the  other  a  single  secondary 
radial,  which  is  axillary  and  bears  upon  each  upper  sloping 
side  a  single  tertiary  radial.  This  ray,  therefore,  has  three^ 
arms.  In  the  other  lateral  ray  the  third  primary  radial  bears 
upon  each  upper  sloping  side  two  secondary  radials  that  give 
to,  it  two  arms.  There  are,  therefore,  in  this  species  seventeen 
arms,  and  seventeen  ambulacral  openings  to  the  vault,  all  of 
which  are  directed  upward. 

The  azygous  area  is  like  the  other  areas  or  so  near  like 
them  that  it  is  hard  to  distinguish  any  difference.  The  first 
Interradials  are  the  largest  plates  in  the  calyx,  have  nine  sides, 
and  are  broadly  truncated  above  for  the  second  interradials. 
The  second  interradials  are  about,  or  less  than,  half  as  large  as 
the  first,  and  are  followed  by  a  single  plate  less  than  half  as 
large  as  the  second,  and  which  unites  with  two  elongated 
plates  belonging  to  the  vault. 
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The  vault  is  slightly  convex  toward  the  central  part  and 
equally  as  much  depressed  in  the  interradial  areas  toward  the 
margin.  The  plates  are  large,  but  the  sutures  are  too  indis- 
tinct, in  our  specimen,  to  allow  the  artist  to  trace  them,  be- 
sides, the  surface  is  so  eroded  as  not  to  preserve  the  surface 
ornamentation.  The  subcentral  azygous  orifice  is  excentric 
from  the  azygous  side,  which  is  well  shown  in  figure  2  and 
presents  a  peculiarity  rarely  seen  in  a  crinoid.  There  are 
twenty  ovarian  pores  situated  close  to  the  ambulacral  open- 
ings; one  on  each  side  of  the  double  arm  openings  and  one  on 
each  side  of  the  single  arm  openings. 

The  arrangement  of  the  arms,  in  this  species,  is  different 
from  that  in  D,  bellulus  and  D.  aureatus,  where  each  of  three 
rays  bear  three  arms  and  the  other  two  bear  four  arms  each, 
beside  important  differences  in  form  and  surface  ornamentation. 
These  are  the  only  species  that  have  been  described  that  bear 
seventeen  arms,  and  it  is  quite  unnecessary,  therefore,  to  make 
further  comparisqjis. 

Found  by  Gteo.  K.  Greene,  in  the  Hamilton  Group,  near 
Charlestown,  Indiana,  and  now  in  the  collection  of  Wm.  P.  E. 
Gurley. 

DQLATOCRINUS   ARGUTUS,   n.    Sp. 

Plate  III,  Fig.  i,.  basal  view;  Fig.  5,  azygous  side;  Fig.  6,  summH 

view. 

Species  rather  below  medium  size.  Calyx  bowl-shaped,  sub- 
pentagonal,  concave  below;  radial  ridges  broadly  rounded; 
plates  highly  convex  and  slightly  radiately  ridged  toward  the 
margins.     Column  small  and  round. 

Basal  disc  pentagonal,  depressed;  the  basal  plates  are  within 
the  cavity  of  the  calyx,  in  the  form  of  a  hollow  cone,  and  the 
end  of  the  column  tills  the  hollow  cone  in  the  superior  part, 
and  leaves  the  basal  disc,  at  the  base  of  the  cone,  one-half 
wider  than  the  diameter  of  the  column.  First  primary  radials 
about  as  long  as  wide,  abruptly  bent  in  the  middle,  the  lower 
part  forming  part  of  the  basal  concavity  and  the  superior  part 
curving  as  abruptly  upward.  The  central  part  of  the  plates 
are  tumid  rather  than  nodose  and  the  calyx  will  rest  on  the 
tumid  elevations.  Second  radials  quadrangular,  a  little  wider 
than  long  and  sides  nearly  parallel.  Third  primary  radials 
about  twice  as  wide  as  high,  rather  smaller  than  the  second 
primary  radials,  pentagonal,  axillary  and  support  upon  each 
superior  sloping  side  two  secondary  radials.  The  second  sec- 
—6 
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ondary  radials  are  smaller  than  the  first  and  the  arms  in  each 
radial  series  are  drawn  close  together,  leaving,  wide  interradial 
spaces.  There  are  only  ten  ambulacral  openings,  in  this 
species,  and  the^  are  directed  upward  so  as  to  be  hardly  visi- 
ble in  a  side  view.  The  second  secondary  radials  are  broken 
away  from  some  of  the  rays  in  the  specimen  illustrated. 

The  first  regular  interradials  are  the  largest  plates  in  the 
body,  except  the  first  azygous  plate,  longer  than  wide,  and 
have  nine  sides.  They  are  most  tumid  at  the  upper  third. 
The  second  regular  interradials  are  about  one- third  as  large  as 
the  first,  heptagonal,  and  the  two  superior  sides  unite  with 
two  elongated  plates  belonging  to  the  vault  and  the  two  short 
superior  lateral  sides  unite  with  small  plates  that  form  {lart  of 
the  covering  for  the  ambulacral  channels.  The  aiygous  area 
is  larger  than  the  regular  interradial  areas  and  -the  first  plate 
is  the  largest  in  the  body.  It  is  followed  by  three  plates  in 
the  second  range,  the  two  lateral'  ones  being  small  and  quad- 
rangular, while  the  middle  one  is  large  and  heptagonal.  The 
lateral  plates  each  abut  upon  a  small  plate  that  forms  {lart  of 
the  covering  of  an  ambulacral  channel,  and  the  middle  one 
abuts  upon  two  of  these  plates  and  upon  two  elongated  plates 
that  belong  to  the  vault. 

The  vault  is  very  slightly  convex  and  is  depressed  in  the 
interradial  areas  and  bears  a  short  subcentral  proboscis.  It  is 
covered  by  two  circles  of  plates  and  two  or  three  small  inter- 
calated ones.  The  plates  appear  to  have  been  granular. 
There  are  ten  ovarian  apertures;  one  on  each  side  of  each  pair 
of  arms  and  near  the  ambulacral  openings. 

This  species  most  resembles  D.  bulbaceus,  but  differs  in  form 
by  being  less  globular,  wider  in  proportion  to  its  height,  in 
having  a  shallower  concavity  below  and  less  elevated  vault. 
But  the  most  distinctive  difference  is  in  the  azygous  areas.  In 
D.  biilbaceus  the  azygous  area  is  like  the  regular  areas  and 
has  only  one  plate,  in  the  second  range,  while  in  this  species 
the  areas  are  very  different,  and  there  are  three  plates  in  the 
second  range.  In  this  species  there  are  ten  ovarian  pores,  and 
in  that  species  none  have  been  discovered.  There  is  also  some 
difference  in  the  surface  ornamentation,  so  that  the  two  species 
cannot  be  mistaken  for  each  other. 

Found  in  the  Hamilton  Group,  at  Charlestown,  Indiana,  and 
now  in  the  collection  of  Mr.  J.  F.  Hammell,  of  Madison,  Indi- 
ana. 
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DOLATOCRINUS  BELLARUGOSUS,   n.    Sp. 

PkUe   II fy   Fig.  7,  basal  view;  Fig.   5,    sids  vieu),  azygoua  area 

on  the  left;  Fig.  9,  summit  view. 

Species  below  medium  size  and  elegantly  sculptured.  Calyx 
hemispherical,  truncated  below,  and  expanding  to  the  free 
arms.  Radial  ridges  consist  of  small  round  ridges  crossing 
the  central  part  of  the  plates  and  bearing  sharp,  elongated 
nodes  in  the  middle  part  of  each  plate.  They  are  not  trans- 
verse as  in  D.  bellulus.  The  surface  is  ornamented  with  very 
numerous  radiating  lines  that  bear  sharp  small  nodes.  There 
are  no  central  nodes  on  the  interradials.  Column  round, 
medium  size  and  bears  a  large  cinque  foil,  columnar  canal. 

Basal  plates  form  a  pentagonal  one -fourth  wider  than 
the  diameter  of  the  column,  at  the  surface,  and  extend 
up  into  the  calyx,  in  the  form  of  a  hollow  cone,  which  is 
filled  with  the  end  of  the  column.  First  primary  radials  wider 
than  long  and  subequal  in  size.  Second  primary  radials  from 
one-half  wider  to  twice  as  wide  as  long,  quadrangular.  Third 
primary  radials  expand  to  the  superior  lateral  angles,  larger 
than  the  second  primary  radials,  about  one-half  wider  than 
long,  pentagonal,  axillary,  and,  in  one  of  the  rays,  on  the  left 
lateral  side,  and,  in  the  one  on  the  right  of  the  azygous  area, 
bear  upon  each  superior  lateral  side  a  single  secondary  radial, 
which  is  axillary  and  supports  upon  each  upper  sloping  side 
two  tertiary  radials.  which  gives  to  each  of  these  rays  four 
arms.  In  each  of  the  other  three  rays,  the  third  primary 
radial  bears  upon  one  upper  sloping  side  three  secondary 
radials,  and  upon  the  other  one  secondary  radial,  which 
is  axillary  and  supports  upon  each  superior  sloping  side 
two  tertiary  radials.  In  the  ray  on  the  left  of  the  azygous  area,' 
it  is  the  proximal  side  of  the  third  primary  radial  that  bears 
only  secondary  radials,  while  the  distal  side  bears  the  tertiary 
radials,  which  is  contrary  to  the  usual  structure  of  crinoids. 
There  are,  therefore,  three  arms  in  each  of  three  rays.  The 
species  has  seventeen  ambulacral  openings  to  the  vault,  all  of 
which  are  directed  upward,  though  the  last  tertiary  and  sec- 
ondary radials  are  directed  outward  so  that  each  radial  series 
extends  above  the  interradial  areas. 

The  azygous  area  is  like  the  others  except  slightly  wider 
between  the  arms.  The  first  interradials  are  the  largest  plates 
in  the  calyx,  have  nine  sides  and  are  broadly  truncated  above 
for  the  second  interradials.     The  second   interradials  are   less 
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than  one-fourth  as  large  as  the  first  and  extend  about  to  the 
top  of  the  calyx.  Ea«h  one  is  followed  by  a  smaller  plate 
that  abuts,  each  side,  against  a  small  plate,  that  covers  part 
of  the  ambulacral  channel  and  in  front  unites  with  two 
elongated  plates  belonging  to  the  \'ault. 

The  vault  is  very  slightly  convex,  depressed  in  the  inter- 
radial  are<i>B,  toward  the  margin,  so  that  each  radial  series 
stands  out  prominently  and  bears  a  short  subcentral  proiKiscis. 
The  sutures  between  the  plates  are  partly  obliterated  in  our 
specimen,  so  the  artist  has  not  attemjited  to  show  any  of 
the  plates.  There  is  a  very  small  ovarian  aperture  close  to 
the  ambulacral  opening  on  each  side  of  each  pair  of  arms  and 
on  each  side  of  each  single  arm.  which  gives  to  the  species 
twenty  ovarian  apertures. 

This  species  differs  from  D.  bellulus,  which  it  most  resembles, 
in  many  minor  particulai-s  and  in  some  of  specific  importance. 
It  is  smaller,  shorter  in  proportion  to  its  width,  the  radial 
series  stand  out  more  prominently,  at  the  summit,  and  the 
vault  is  less  elevated.  The  nodes  are  longitudinally  elongated 
on  the  surface  of  this  sijecies,  and  transversely  elongated  on 
D.  bellulus,  and  the  rest  of  the  surface  ornamentation  quite  as 
different,  not with.s landing  the  resemblance  in  some  particulars. 
In  D.  bellulus  each  of  the  arms  adjoining  the  azygous  area 
bears  four  arms,  in  this  species  the  right  one  bears  four  arms 
and  the  left  one  three  arms.  In  this  species,  the  ray  on  the 
left  of  the  series  opi>ostte  the  azygous  area  bears  four  arms, 
and  the  corresponding  ray  in  D.  bellulus  bears  only  three 
arms.  There  are  other  differences  but  these  are  sufficient  to 
distinguish  the  species. 

^  Found  by  J.  F.  Hammell  in  the  Hamilton  Group,  near 
Charlestown,  Indiana,  and  now  in  the  collection  of  Wm.  P.  E. 
Gurley. 

DOLATOCRINUS  CHARLESTOWNBNSIS,    n.   Sp. 

Plaie  III,  Fig.  10,  basal  viewj  Fig.  ll,  summit  view;  Fig.  12, 
azygous  side  view. 

Species  medium  or  atiove  medium  size  and  handsomely  sculp- 
tured. Calyx  subhemispherical  or  subcylindrical,  broadly  trun- 
cated at  the  base  and  constricted  below  the  arms.  Rounded 
radial  ridges  have  more  or  less  elongated  nodes  at  the  center 
of  the  plates.  Small  ridges  radiate  from  near  the  center  of  the 
plates,  but  they  do  not  commence  at  the  nodes  or  radial  ridges. 
A  smooth  space  is  left  between  the  radial  ridges  and  the  com- 
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mencement  of  these  radiating  ridges,  and  the  radiating  ridges 
do  not  commence  at  a  node  on  the  interradial  plates.  The 
column  is  round  and  has  a  very  large  cinque  foil  columnar 
canal. 

Basal  plates  form  a  hollow  cone  within  the  cavity  of  the 
calyx.  The  column  fills  the  cone  so  that  the  diameter  of  the 
column  is  nearly  equal  to  the  diameter  of  the  pentagonal  basal 
disc.  First  primary  radials  nearly  as  long  as  wide  and  sub- 
equal,  in  size.  Second  primary  radials  quadrangular  and 
nearly  as  long  as  wide.  Third  primary  radials  expand  to  the 
superior  lateral  angles.  They  are  considerably  larger  than  the 
second,  pentagonal,  axillary,  and  in  one  of  the  lateral  rays 
bears  upon  each  upper  sloping  side  a  single  secondary  radial 
which  is  axillary  and  bears  upon  each  superior  sloping  side 
two  tertiary  radials  which  gives  to  this  ray  four  arms.  In  the 
other  lateral  ray,  the  third  primary  radial  supports  upon  each 
superior  sloping  side  three  secondary  radials,  which  gives  to 
it  only  two  arms.  In  the  rays  on  each  side  of  the  azygous 
area  and  in  the  ray  opposite  the  azygous  area,  the  third  pri- 
mary radial  supports  upon  one  of  its  superior  lateral  sides 
three  secondary  radials,  and  u^x^n  the  other  a  single  secondary 
radial,  which  is  axillary,  and  supports  upon  each  upper  slop- 
ing side  two  tertiary  radials,  which  arrangement  gives  to 
each  of  these  three  rays  three  arms.  There  are,  therefore, 
fifteen  arms,  in  this  species.  Upon  the  right  side  of  the  azy- 
gous area  the  third  primary  radial  supports,  upon  its  proxi- 
mal side,  three  secondary  radials;  but  on  the  left  side  of  the 
azygous  area,  it  is  the  distal  side  of  the  third  primary  radial, 
that  supports  the  three  secondary  radials. 

The  azygous  area  is  like  the  other  interradial  areas.  The 
first  interradials  are  pentagonal  and  much  smaller  than  they 
generally  are,  in  specimens  of  the  same  size,  in  this  genus. 
They  are  broadly  truncated  above  for  the  second  interradials. 
The  second  interradials  are  about  two- thirds  as  large  as  the 
first  and  are  followed  by  a  much  smaller  plate  in  the  third 
range,  that  separates  the  arms  and  unites  with  two  large  and 
elongated  plates  that  belong  to  the  vault. 

The  vault  is  only  slightly  convex,  and  equally  as  much  de- 
pressed, in  the  interradial  areas,  toward  the  margin.  It  is 
covered  by  two  circles  of  plates  and  a  few  intercalated  ones, 
the  surface  of  which  is  covered  with  granules  and  small  nodes. 
It  bears  a  small  subcentral  proboscis  which  seems  to  be  com- 
plete in  the  specimen   illustrated.      There  is    a    small    ovarian 
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than  one-fourth  as  large  as  the  first  and  extend  about  to  the 
top  of  the  calyx.  Each  one  is  followed  by  a  smaller  plate 
that  abuts,  each  side,  against  a  small  plate,  that  covers  part 
of  the  ambulacral  channel  and  in  front  unites  with  two 
elongated  plates  belonging  to  the  vault. 

The  vault  is  very  slightly  convex,  depressed  in  the  inter- 
radial  aretiiS,  toward  the  margin,  so  that  each  radial  series 
stands  out  prominently  and  bears  a  short  subcentral  proboscis. 
The  sutures  between  the  plates  are  partly  obliterated  in  our 
specimen,  so  the  artist  has  not  attempted  to  show  any  of 
the  plates.  There  is  a  very  small  ovarian  aperture  close  to 
the  ambulacral  opening  on  each  side  of  each  pair  of  arms  and 
on  each  side  of  each  single  arm,  which  gives  to  the  species 
twenty  ovarian  apertures. 

This  species  differs  from  D.  bellulusy  which  it  most  resembles, 
in  many  minor  particulars  and  in  some  of  specific  importance. 
It  is  smaller,  shorter  in  proportion  to  its  width,  the  radial 
series  stand  out  more  prominently,  at  the  summit,  and  the 
vault  is  less  elevated.  The  nodes  are  longitudinally  elongated 
on  the  surface  of  this  species,  and  transversely  elongated  on 
D.  bellulus,  and  the  rest  of  the  surface  ornamentation  quite  as 
different,  notwithstanding  the  resemblance  in  some  particulars. 
In  D.  bellulus  each  of  the  arms  adjoining  the  azygous  area 
bears  four  arms,  in  this  species  the  right  one  bears  four  arms 
and  the  left  one  three  arms.  In  this  species,  the  ray  on  the 
left  of  the  series  opposite  the  azygous  area  bears  four  arms, 
and  the  corresponding  ray  in  D.  bellulus  bears  only  three 
arms.  There  are  other  differences  but  these  are  sufficient  to 
distinguish  the  species. 

^  Pound  by  J.  F.  Hammell  in  the  Hamilton  Group,  near 
Charlestown,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E. 
Gurley. 

DOLATOCUINUS  CHARL.ESTOWNENSIS,     n.    Sp. 

Plate  III,  Fig,  10 y  basal  view;  Fig.  11,  summit  view;  Fig,  12, 

azygous  side  view. 

Species  medium  or  above  medium  size  and  handsomely  sculp- 
tured. Calyx  subhemispherical  or  subcylindrical,  broadly  trun- 
cated at  the  base  and  constricted  below  the  arms.  Rounded 
radial  ridges  have  more  or  less  elongated  nodes  at  the  center 
of  the  plates.  Small  ridges  radiate  from  near  the  center  of  the 
plates,  but  they  do  not  commence  at  the  nodes  or  radial  ridges. 
A  smooth  space  is  left  between  the  radial  ridges  and  the  com- 
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ondary  radials,  which  gives  to  each  of  these  rays  two  arms. 
There  are,  therefore,  sixteen  arms  and  sixteen  ambulacral 
openings  to  the  vault  in  this  species. 

The  interradial  areas  are  substantially  alike.  The  area  be- 
tween the  two  armed  rays  is  slightly  more  bulged  than  the  other 
areas,  and  the  first  plate  is  somewhat  larger  than  it  is  in  the 
others,  which  indicates  that  it  is  the  azygous  area.  The  first 
interradials  are  the  largest  plates  in  the  body,  have  nine  sides, 
and  are  broadly  truncated  above  for  the  second  interradials. 
The  second  interradials  are  short  and  wide  and  the  superior 
part  curves  in  and  unites  with  the  plates  of  the  vault. 

The^  vault  is  only  slightly  convex  over  the  central  part  and 
radial  areas,  and  is  very  much  depressed  toward  the  margin, 
in  the  interradial  areas,  so  that  the  radial  areas  stand  up  and 
project  beyond  the  margin  of  the  calyx  and  have  the  ambula- 
cral openings  directed  upward.  The  plates  over  the  junction 
of  the  ambulacral  canals  bear  nodes  and  the  other  plates  are 
tubercular,  but  our  specimens  show  them  somewhat  eroded 
and  the  sutures  between  the  plates  can  only  be,  in  part, 
traced,  and  for  those  reasons  these  features  are  not  shown  in 
the  illustrations.  There  are  sixteen  ovarian  apertures,  one 
close  by  the  side  of  each  anibulacral  opening  to  the  vault. 

This  species  would  seem  to  be  more  nearly  related  to  D. 
salebro8U8,  than  to  any  one  hitherto  described,  but  the  base  is 
depressed,  in  that  species,  and  truncated  and  the  vault  elevat- 
ed more  than  in  this,  so  that  they  may  readily  be  distinguished 
by  the  form.  The  surface  ornamentation  too  is  somewhat 
different  in  the  two  species,  and  so  are  the  interradials, 
and  in  that  species  no  ovarian  pores  have  been  discovered, 
ered.  But  the  arm  formula  alone  is  sufficient  to  distinguish 
them,  and  to  separate  this  from  all  other  described  species. 
In  D,  salebrosus,  the  arm  formula  is  4+4+3+3-+-2=16.  In 
this  species  it  is  4+4+4+2+2=16.  The  azygous  area  in  that 
species,  if  it  has  any,  is  between  the  four-armed  rays,  and  in 
this  between  the  two  armed  rays. 

Pound  by  Geo.  K.  Greene,  in  the  Hamilton  Group,  near 
Charlestown,  Indiana,  and  now  in  the  collection  of  Wm.  P.  E. 
Gurley. 
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DOI4ATOCRINU8  APLATUS,  n.  Sp. 

Plate  III,  Fig.  16,  basal  view;  Fig.  17 ^  summit  mem;  Fig*  1^^ 
side  view.    The  suture   Unes  are  too  mdisHnoi  on  ike      , 
.  vauU  of  our  speeimens  for  Ulu^ratum. 

Species  medinm  siro,  very  short  or  much  depressed,  vme^ 
and  calyx  subequal  in  capacity.  Calyx  low,  more  tium  thr^ 
times  as  wide  as  high,  rounding  out  from  a  ^toep  basal  <»iri^ 
and  spreading,  without  any  constrictioQ,  to  titie  free  wilts. 
Surface  deeply  sculptured.  Radial  ridges  v^ry  small  but  madili 
somewhat  conspicuous  by  the  elongated  nodes  at  Hae  o^dter  of 
each  plate.  • 

Basal  plates  within  the  cavity  of  tbe  cidyx  and  eitei^iiig  as 
high  as  the  base  of- the  free  arms.  First  primary  radials  are 
entirely  within  the  basal  concavity.  Second  primar|^  mdli^ 
short,  quadrangular,  two  or  three  times  as  Wide-^as  .faig^ 
Third  primary  radials,  short,  pentagwial,  a^dUary  atifl  -mtA 
supports  on  one  of  the  superior  sloping  ^es  four  aewalM^ 
radials,  and  upon  the  other  a  single  secondary  radBal  wliitdi  is 
axillary  and  bears  upon  each  upper  sloping  side  looi^  texiiifjr 
radials,  by  which  arrangement,  there  are  three  srais  to  V^aiii^' 
ray.  There  are,  therefore,  flfte^  arms  in  tills  species,  itti 
fifteen  ambulacral  openings  to  the  vault. 

The  azygous  area  is  like  the  other  areas.  The  first  inter- 
radials  are  somewhat  elongated,  have  nine  sides  and  are 
broadly  truncated  above  for  the  second  interradials.  Instead 
of  a  central  node,  on  each  plate,  there  is  a  central  excavation, 
from  the  margin  of  which  the  plates  are  radiately  sculptured. 
The  second  plate  is  sbout  one-fourth  as  large  as  the  first  and 
it  is  followed  by  two  small  plates  in  the  third  range  that 
unite  with  the  plates  of  the  vault. 

The  vault  is  subconical  and  bears  a  subcentral  orifice  at  the 
summit.  Probably  the  orifice  might  be  said  to  be  at  the  top 
of  the  proboscis,  but  the  proboscis  is  not  the  sixteenth  of  an 
inch  high,  and  hence,  appears  only  as  a  slight  elevation  for 
the  azygous  opening.  The  sutures  on  the  vault,  in  our  speci 
mens,  are  so  badly  obliterated  that  it  is  impracticable  to  attempt 
to  describe  the  plates.  There  are  four  ovarian  slits  between 
each  radial  series,  and  two  between  each  of  the  ambulacral 
openings,  which  arrangement  gives  to  this  species  forty  ovarian 
apertures. 
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This  species  is  distiuguished  by  its  depressed  form,  peculiar, 
sculptured  ornamentation,  three  arms  to  each  radial  series,  and 
forty  ovarian  apertures  The  slightest  observation  will  enable 
any  one  to    distinguish  it  from  all  other  fifteen-armed  species. 

Found  by  Greo.  K.  Greene  in  the  Hamilton  Group,  near 
Charlestown,  Indiana,  and  now  in  the  collection  of  Wm.  P.  E. 
Gurley. 

Family  CYATHOCRINIDiE. 

CYATHOCRiNUS  WALDRONENSis,  Miller  &  Dyer. 

Plctle  III,  Fig,  19,  azygous  view;    Fig.  20,    opposite  view.     The 
specimen  is  compressed  laterally,  and  magnified 

two  diameters. 

This  specimen  was  described,  in  1878,  in  ** Contributions  to 
Palaeontology  No,  2,"  page  6,  from  a  specimen  that  did  not 
show  the  interradials  or  azygous  plates,  and  which  was  poorly 
illustrated  on  plate  IV,  Pig.  9,  from  a  specimen  then  owned 
by  the  late  C.  B.  Dyer.  The  species  is  extremely  rare  and  we 
are  glad  to  be  able  to  refigure  it,  from  a  better  specimen  than 
the  original,  though  it  is  the  second  specimen  we  have  ever 
had  the  opportunity  to  examine. 

Calyx  forms  a  cup  one  half  wider  than  the  height,  and  hav- 
ing the  basals  sunk  within  the  cavity  of  the  calyx.  Surface 
granular.     Column  small  and  round. 

Subradials  of  unequal  size,  longer  than  wide  and  curving 
into  the  small  columnar  cavity  where  they  abut  upon  the  basals. 
The  azygous  one  is  larger  than  either  of  the  others.  The  first 
primary  radials  are  larger  than  the  subradials  and  about  twice 
as  wide  as  long.  The  second  primary  radials  are  very  short 
and  quadrangular.  The  third  primary  radials  are  about  the 
size  of  the  second,  pentagonal,  axillary  and  support  upon  the 
upper  sloping  sides  the  free  arms.  There  are,  therefore,  ten 
arms,  in  this  species.  Above  the  first  two  plates  the  arms  are 
composed  of  a  double  series  of  interlocking  plates.  The  arms 
are  coarse,  wide,  and  short. 

A  single  interradial,  in  each  area,  curves  in  upon  the  vault. 
The  azygous  plate  is  longer  than  wMde,  truncates  a  subradial, 
stands  nearly  vertical  and  extends  as  high  as  the  third  primary 
radial. 

The  specimen  here  illustrated    and    described    was   found  in 
the  Niagara  Group    near    Hartsvillc,    Indiana,    by    Dr.    M.    N. 
Elrod  and  is  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
—7 
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CYATHOCRiNUS  Bi^AiBi,  Miller  ft  Gurley. 

Plate  Illf  Fig.  21^  azygcuB  side  view  of  an  mtire   9pe€imm\ 
Fig.  22,  summit  view  of  the  same  epeeimn. 

The  authors  described  this  species  last  year  in  Bulletin  No. 
7  of  the  niinois  State  Museum  of  Natural  History,  p.  67,  and 
illustrated  it  on  plat6  IV,  figs.  11  to  15»  but  at  that  time,  only 
the  calyx  was  known.  Since  that  time  Mr.  B.  A.  Blair  has 
found  a  complete  specimen  which  we  are  able  to  illustrate. 
If,  from  any  cause,  it  was  dwarfed,  at  the  superior  end,  we 
are  unable  to  detect  it;  for  it  appears  to  be  normal. 

The.  entire  body  with  arms  closed  is  spheroidaL  The  sec- 
ond radials  are  as  wide  as  the  first,  very  short  and  quad- 
rangular. The  third  radials  are  nearly  as  wide  as  tiie  second, 
short,  pentagonal,  axillary,  and  support  on  each  upper,  slop- 
ing side  two  secondary  radials,  which  gives  to  the  spedes  ten 
arms.  The  secondary  radials  are  not  of  uniform  siie,  but  t)iey 
are  so  constructed  and  arranged  as  to  cover  the  vault,  seem- 
ingly, as  close  as  vault  plates  would  cover  it,  except  a  small 
round  spot  at  the  center,  which  looks  like  the  ai^gons  oriflo& 
The  depressions  on  the  summit  between  the  radial  series, 
gives  it  a  slight  pentalobate  aspect  when  viewed  from  above. 
The  second  azygous  plate  is  semicircular  with  the  arcuate  side 
up  and  is  so  closely  surrounded  above  the  first  plate,  by  the 
radials,  that  it  looks  like  a  plate  forming  part  of  the  vault 

We  have  never  before  seen  arms  resembling  those  in  this 
species,  unless  those  in  the  IchihyocrinidcB  might  be  said  to 
have  some  similarity.  The  comparison,  however,  is  remote. 
Even  the  calyx  suggested  that  it  might  not  prove  to  belong 
to  Cyalhocrinus,  and  that  doubt  is  increased  by  this  complete 
specimen.  We  do  not,  however,  discover  characters  that  we 
call  generic,  to  distinguish  it.     It   is  a   very  singular  species. 

Found  by  R.  A.  Blair,  in  the  Chouteau  limestone,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller, 
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Family  GLYPTASTERIDiE. 

THYSANOCRINUS  MILLIGAN^,   n.    Sp. 

Plate  IIIj  Fig.  23,  basal  view,  the  basal  plates   being  in  a  pit 
and  substantially  hidden  by  the  column;  Fig,  24,  azygous 

side;  Fig,  25,  opposite  view. 

Species  medium  or  above  medium  size.  Calyx  bowl-shaped, 
broadly  truncated  below  and  slightly  expanded  above.  Pent- 
agonal in  transverse  section  or  as  seen  from  above  or  below. 
I^ates  thick  and  deeply  sculptured.  Surface  granular.  Column 
small. 

Basals  small,  deeply  sunken  in  the  basal  concavity  so  as  to 
be  hidden  by  the  column.  Subradials  large.  They  bend  into 
the  basal  concavity  and  up  on  the  outside  of  the  calyx,  where 
the  height  api)ears  to  be  nearly  equal  to  the  width.  They 
terminate  below  in  pyramidal  points  on  which  the  calyx  will 
rest,  if  placed  on  a  table,  and  which  extend  laterally  so  as  to 
give  a  pentagonal  outline  to  the  base  of  the  calyx.  First 
primary  radials  twice  as  wide  as  long  and  bear  a  subcentral 
transverse  ridge,  having  raised  lines  directed  to  the  angular 
ridges  on  the  subradials  below.  Second  primary  radials  short, 
quadrangular,  five  or  six  times  as  wide  as  long.  Third  primary 
radials  a  little  larger  than  the  second,  pentagonal,  axillary  and 
bear  upon  each  superior  sloping  side  a  secondary  radial,  which 
gives  to  this  species  ten  arms. 

There  are  three  regular  interradials  in  each  area.  The  first 
one  rests  between  the  superior  sloping  sides  of  the  first 
primary  radials  and  bears  a  central  elongated  node.  It  is 
followed  by  two  narrow  elongated  plates  that  curve  over  upon 
the  vault.  The  first  azygous  plate  is  large,  truncates  a  sub- 
radial  and  bears  a  large  central  node.  It  is  followed  by  three 
plates,  the  middle  one  truncating  it  slightly.  They  curve  over 
upon  the  vault. 

Vault  and  arms  unknown. 

This  species  is  quite  different,  in  form  and  surface  markings, 
from  all  other  described  Thysanocrinus,  but  it  substantially 
agrees  with  the  generic  formula,  so  far  as  it  is  preserved,  and 
we  have,  therefore,  very  little  doubt  about  the  generic  reference. 

Found  by  Mrs.  J.  M.  Milligan,  in  whose  honor  we  have  pro- 
posed the  specific  name,  in  the  Niagara  Group,  of  Decatur 
County,  Tennessee,  and  now  in  her  collection. 
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Family  ICTHTHYOCRINIDiB. 

LECANOCRINUS  GREENEI,   n.    Sp. 

Plate  III,  Fig.  28,    azygous  side   view  of  body,  arms^  and  pari 

of  the  column. 

Species  medium  size;  general  form,  with  the  arms  closed, 
obovate  Surface  smooth  or  granular.  C!olumn  composed  of 
rather  thick  plates. 

Basals  form  a  low  cup  having  a  diameter  at  the  top  nearly 
one  half  greater  than  the  diameter  of  the  column  and  truncated 
below  the  full  diameter  of  the  column.  Subradials  large,  nearly 
as  long  as  wide  and  gradually  expanding.  First  primary  ra- 
dials  of  unequal  size  and  about  twice  as  wide  as  long.  Second 
primary  radials  short,  quadrangular,  one-third  as  large  as  the 
first,  three  or  four  times  as  wide  as  long.  Third  primary 
radials  a  little  larger  than  the  second,  pentagonal,  axillary, 
and  bear  upon  each  upper  sloping  side  the  secondary  radials. 
The  number  of  secondary  radials  is  not  uniform.  In  one  of 
the  rays  shown  in  our  specimen  there  are  three  secondary 
radials  and  in  the  other  three  rays  there  are  four  secondary 
radials,  the  last  being  axilliary,  which  gives  to  the  species 
twenty  arms.     Some  of  the  arms  probably  bifurcate  again. 

There  is  an  elonfi^ated,  octagonal  interradial  plate  on  the 
right  side  of  our  specimen,  resting  between  the  superior  slop- 
ing sides  of  a  first  primary  radial  and  a  second  primary  radial, 
and  separating  the  primary  radials  and  one  secondary  radial, 
on  one  side,  from  the  second  and  third  primary  radials  and 
the  first  and  second  primary  radials,  on  the  other.  An  inter- 
radial may  be  seen  on  the  left  side  of  the  specimen  that  ap- 
pears to  occupy  the  same  position.  The  azygous  interradial 
broadly  truncates  a  large  subradial  and  separates  the  primary 
and  first  secondary  and  part  of  the  second  secondary  plates, 
that  abut  against  it,  giving  to  it  eleven  sides.  If  there  are 
two  azygous  plates  in  this  species,  as  is  usual  in  the  genus, 
the  suture,  that  separates  one  from  the  first  primary  radial  on 
the  right,  is  obliterated,  in  our  specimen. 

The  regular  interradials,  in  this  species,  constitute  a  marked 
peculiarity,  the  azygous  plate  too  is  different  from  all  others. 
It  may  also  be  distinguished  by  its  general  form. 

Found  by  George  K.  Greene,  in  whose  honor  the  specific 
name  is  given,  in  the  Niagara  Group  near  Louisville,  Ken- 
tucky, and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 
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Family  SYNBATHOCRINIDiE 

SYNBATHOCRINUS  ILLINOISENSIS,    11.    Sp 

PkUe   Illf    Fig.    29,  basal  side  mew  of  Calyx;  Fig.  30,  azygous 
side  view  of  same;  Fig.  31,  Summit  view  of  same. 

Species  from  medium  to  large  size.  We  have  a  specimen 
about  two-thirds  as  large  as  the  one  illustrated.  Arms  un- 
known. Calyx  truncated  for  a  large  column,  broadly  con- 
stricted in  the  middle  part,  where  it  is  evenly  rounded,  and 
subpentagonal  at  the  top,  by  reason  of  the  straight,  transverse, 
superior  sides  of  the  first  radials.  About  twice  as  wide  as 
high.     Sutures  slightly  beveled.     Surface  granular. 

Basals  form  a  cup  three  times  as  wide  as  high,  having  a 
concave  base  for  the  attachment  of  a  large  column  and  a  pen- 
tagonal outline  above  for  the  support  of  the  straight  inferior 
sides  of  the  first  radials.  First  radials  one-third  wider  than 
high,  gradually  expand  from  the  base  to  the  top  which  is 
truncated  the  entire  width,  on  three  of  the  plates  for  the  re- 
ception of  the  second  radials.  The  other  two  plates  are 
slightly  truncated,  at  one  angle,  for  the  reception  of  the 
azygous  plate.  Three  of  them,  therefore,  are  quadrangular 
and  the  other  two  i)entagonal.  The  superior  face  of  each 
plate  is  very  deep  and  bears  an  angular  node,  at  each  internal 
angle,  with  a  flange  at  the  border  of  the  internal  cavity, 
notched  at  the  middle  for  the  ambulacral  furrow.  There  is  a 
straight  furrow,  half  the  width  of  the  plate,  just  within  the 
outer  margin,  for  the  articulation  of  a  ridge  on  the  second 
plate.     The  central  cavity  is  pentalobate. 

The  general  form  of  the  calyx  of  this  species  readily  dis- 
tinguishes it  from  all  heretofore  described.  The  rounded  and 
constricted  body  will  alone  suffice  to  separate  it  from  all 
others.  It  is  not  practicable,  therefore,  to  compare  it  with 
any  other. 

Found  in  the  Burlington  Group,  in  Adams  county,  Illinois, 
by  C.  S.  Hodgson  and  now  in    the  collection   of   S.  A.  Miller. 
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Famojv  TAXOCBSNJDM. 

FORBESOCRINUS  WAfiHINQTONENSISy  lU.  Sp. 

Plate  III,  Fig.  S2,  wygaus  view  of  a  specimen  U^eraSj^  com- 
pressed;  Fig.  SB,  mtiw,  opposUe  Ike  aqjr^ow'area;.  ^     ^' ' 

of  cmcflher  speeifHen.         ^    '*      ''' 

Species  medium  size;  plates  highly  oc^vex;  tratisvWBe  sutinW 
nearly  straight  in  &e  calyx  but  becoming  sUghtAjr  ai^iiafee  tcK 
ward  the  ends  of  the  rays.  Oalyx  oonstitates'two-thiids  of  tte* 
body.  It  is  wider  tiian  high.  The  interradiai  areas  are  aligh^  * 
depressed  so  as  to  make  the  calyx  obpyraMdal  aboire  the 
truncated  base.  The  arms  rapkUy  x^ntract  above  Ibe  csi:ym' 
and  are  infolded  at  the  ends.  CJolmsui  tapers  n^ridiy  below  ib» 
calyx  where  it  is  composed  of  very  short  plates. 

Basals  snnk  within  the  calyx.  Subiadials  ssaall,  ibMe  h«p^' 
tagonal,  two  hexagcmal.  Primary  radials  fonr  in  eadbt  seriOBt 
three  or  four  times  as  wide  as  high;  the  last  one  is  axlUar]^ 
and  supports  upon  each  upper  sloping  ^e  thnae  aeeondar^ 
radials,  the  last  one  of  which  is  axillary  and  supports  "^oqpoa 
each  upper  sloping  side  tertiary  radials.  The  seobnd»E7  irih* 
dials  are  as  long  as  the  primary  radiate,  but  not  quite  as  ipileu 
The  tertiary  radiSils  vary  in  numbw,  in  the  dUfSerent^tays,  tsMxm 
four  to  nine.  In  the  proximal  series,  6n  the  left  of  the  asy- 
gous  area,  there  are  eight  plates,  in  the  next  series  four;  and 
in  the  proximal  series,  on  the  right  of  the  azygous  area,  there 
are  six  plates,  and  in  the  next  series  five.  In  the  ray  oppo- 
site the  azygous  area  the  distal  series  have  nine  plates  each 
and  the  proximal  series  have  six  in  one  and  seven  in  the 
other.  The  number  of  tertiary  plates  vary,  in  like  manner,  in 
the  other  two  rays  The  last  tertiary  radials  are  axillary  and 
the  proximal  rays  do  not  divide,  but  each  distal  quaternary 
series  bears  an  axillary  plate  and  supports  the  fifth  series  on 
each  of  its  superior  sides.  The  number  of  quaternary  plates 
in  the  various  distal  series  varies  from  nine  to  twelve.  There  ' 
are,  therefore,  twelve  arms  to  each  ray,  or  sixty  arms  in  this 
species. 

The  regular  interradial  areas  are  long  and  narrow,  and  the 
plates  vary  in  number  in  the  different  areas,  as  shown  in  our 
specimens,  from  twelve  to  sixteen.  The  first  plate  rests  be- 
tween the  superior  sloping  sides  of  the  first  primary  radials. 
It  is  succeeded  by  five  ranges  of  two  plates  each,  and  above 
these  there  are  from  one  to  five  single  plates,  one  above  the 
other,  so  that  the  last  one  extends  up  to  the  third  or  fourth 
tertiary  radials.     The  intersecondary  areas   have   from  five  to 
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seven  plates.  There  is  one  rather  large  plate,  followed  by 
either  one  or  two  ranges  of  two  plates  each,  and  above  these 
there  are  two  or  three  plates,  one  above  the  other.  There  are 
no  intertertiary  radials.  In  the  azygous  area  two  plates  trun- 
cate a  subradial,  which  is  more  than  twice  as  large  as  either 
of  the  other  subradials.  There  are  three  plates  in  the  second 
range,  four  in  the  third  range,  which  is  at  the  widest  part  of 
the  area.  Above  the  third  range  the  plates  are  irregular  in 
size  and  not  placed  in  ranges,  and  number  about  twelve,  the 
last  one  of  which  reaches  to  the  second  tertiary  radials.  The 
whole  number  is  about  twenty-one. 

This  species  most  resembles  F,  specioaus  from  the  same 
locality;  but,  while  this  species  is  larger,  it  has  not  as  many 
regular  interradials,  fewer  secondary  radials,  and  no  interterti- 
ary radials.  The  azygous  areas  are  altogether  different,  and 
so  also  are  the  subradials,  at  the  base  of  the  areas.  This 
species  has  sixty  arms,  while  that  species  was  described  as 
having  only  forty.  The  transverse  sutures,  too,  in  that  species, 
are  much  more  arcuate  than  in  this.  The  two  species  cannot 
be  mistaken  for  each  other. 

Pound  in  the  Keokuk  Group,  in  Washington  County,  Indiana, 
and  now  in  the  collection  of  Wm.  P.  E.  Gurley. 

PORBESOCRiNUS  MULTiBRACHiATUS,  Lyon  &  Casseday. 

Plate  IV,  Fig.  1,   diagrammatic  view,    copied  from  Sidney  S. 
Lyon's  originai  drawing,  by  his  son,  Victor  W.  Lyon. 

This  species  was  not  illustrated  by  the  founders  of  it,  though 
some  drawings  of  it  were  made,  and,  as  a  natural  consequence, 
other  species  have  been  confounded  with  it.  The  errors  aris- 
ing from  the  want  of  illustration  evidences  the  imperative 
necessity  of  disregarding  all  definitions  of  species  that  are  not 
accompanied  with  illustrations,  w^here  a  later  author  has  pro- 
perly described  and  illustrated  them.  Where,  however,  as  in 
this  case,  no  one  has  made  a  synonyn,  it  is  eminently  proper 
to  illustrate  the  species,  so  that  it  may  stand,  as  of  the  date 
of  the  publication,  in  the  American  Journal  of  Science  and 
Arts,  2d  Ser.,  Vol  XXVIII,  p.  235,  in  1858.  Sidney  S.  Lyon 
and  S.  A.  Casseday  wrote  very  full  and  accurate  descriptions, 
and,  for  this  further  reason,  it  affords  us  pleasure  to  be  able 
to  furnish  an  authentic  illustration  of  this  species.  It  is  very 
doubtful  about  there  being  any  generic  distinction  be- 
tween   Forbesocrinus    and     Taxocrinu8,     and,    hence,    we    find 


this  species  sometimes  rofeired  to  Ttixocn'ntis  and  at  other 
times  to  Forbeaoorintis.  And  agn'tn  it  is  doubtful  which  word 
has  priority,  in  proper  definition  and  illustration,  though  the 
name,  Taxocrinus  was  first  ]>roi}oaed.  If  both  genera  are  to 
stand,  we  are  inclined  to  think  this  species  was  correctly  re- 
ferred, by  its  author,  to  Forbesocrivtis.  The  species  described 
by  White  under  the  name  of  Tnjcocrinus  muUihrackiatua  vnt- 
colleiH,  is  not  a  niei-e  variety  of  this  Rpecies.  It  is  a  valid 
species  and  must  be  known  as  Taxocrinus  colleiii,  if  the  genus 
TaxocrijtuB  is  retained. 

We  here  copy  Lyon  and  Casseday'e  specific  description  in 
full,  as  follows: 

"Body  subglobose,  where  the  arms  are  folded  inward  ns 
usually  the  case;  from  the  base  to  the  free  arms  somewhat 
discoid,  robust,  externally  covered  with  minute  granules. 

"Basal  pieces,  three,  similar  in  form  and  sizes  forming  by 
their  margin  apparently  the  upper  joint  of_  the  column,  slightly 
thickened  opposite  the  middle  of  the  species. 

■'Subradial  pieces,  five,  in  good  specimens  presenting  five 
obtusely  angular  pieces  disconnected  from  each  other,  resting 
apparently  upon  the  supra  columnar  piece. 

"Radial  pieces  first  series.  Generally  four  in  each  ray,  the 
first  five  (resting  between  the  angular  points  of  the  subradials) 
are  irregular  in  size  and  form,  four  are  irregularly  hezagon&l, 
twice  as  wide  as  high,  the  fiith  pentagonal  and  much  smaller 
than  either  of  the  other.  The  second  and  third  radials  are 
obscurely  hexagonal,  similar  in  form,  differing  slightly  in  size; 
the  fourth  is  axillary,  obscurely  six  sided,  rising  into  a  long 
angular  point:  on  each  of  its  oblique  upper  sides  supporting 
three  pieces  of  the  secondary  radials,  which  are  similar  in  form 
and  nearly  as  large  as  the  first  radials.  The  last  of  these  be- 
ing axillary,  support  on  their  upper  oblique  margins,  each  from 
four  to  seven  brachial  pieces;  these  last  are  again  axillary  and 
bear  on  one  side  a  branch  of  from  25  to  30  pieces,  on  the  other 
branch,  which  is  again  divided  on  the  sixth  or  seveatii  piece 
atH>ve  the  first  division  of  the  arms,  each  branch  of  thia  last 
division  being  composed  of  about  20  pieces. 

"Inlerradial  fiflds  1st  series.  These  fields  consist  of  about 
fifteen  pieces  each,  the  first  of  which  rests  upon  the  upper  ob- 
lique margin  of  the  first  series.  Usually  hexagonal,  mbaII.  this 
supports  two  of  the  second  row,  similar  in  form  and  sise; 
these  last  again  support  three  of  the  third  row  of  the  same 
form,  but  a  little  larger;  these  again    a   fourth    row    difTering 
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slightly  in  form  and  size,  which  are  followed  by  two  superior 
rows  of  ten  pieces  each  of  irregular  forms,  sometimes  there  is 
another  at  the  summit  of  which  completes  the  field. 

^^Interradial  fields  of  the  2d  series.  Five,  composed  of  pieces 
similar  in  form,  from  six  to  seven  in  number,  variously  ar- 
ranged, sometimes  one  surmounted  by  two  similar  pieces,  these 
by  two  others,  then  a  smaller  one  or  one  at  the  base,  with  one 
above  the  other,  these  again  by  two  ranges  of  two,  then  one, 
all  these  forms  are  occasionally  found  in    the    same  specimen. 

^^Interradial fields  of  3d  series.  Usually  ten,  composed  of  from 
three  to  five  pieces  not  regular  in  form  or  arrangement,  occa- 
sionally some  of  the  fields  are  obscure  or  absent. 

^^Anal  pieces  six.  The  first  is  septagonal  and  rests  upon  the 
large  subradial;  upon  it  are  two  pieces,  nearly  similar  in  size; 
in  the  angle  formed  by  their  junction  is  one  irregular  shax>ed 
piece  supporting  two  quite  small  quadrangular  ones. 

*'The  arms  are  twenty  in  number,  of  irregular  length,  each 
branch  divided  into  three  fingers,  making  sixty  in  all.  They 
are  free  from  the  third  or   fourth  piece  of   the  third  division. 

*'The  arrangement  of  the  several  series  of  interradial  fields 
between  the  branches  of  the  arms  produces  a  very  large  cup 
in  proportion  to  which  the  rays  are  quite  short.  The  general 
form  of  our  species  is  somewhat  like  that  of  Ichihyocrinus 
loBvis  (Courad)  Hall's  figure,  New  York  Geol.  Rep.  pi.  48  fig.  2. 
In  the  arrangement  of  the  rays  and  the  interradial  <  fields  in 
three  series  it  approaches  Forbesocrinus  woriheni  Hall  (Iowa  pi. 
17,  fig.  5)  from  which  it  differs  widely  in  the  number  of  anal 
pieces. 

**Our  specimens  are  nearly  perfect,  none  of  them  exhibit  the 
patelloid  pieces  of  F.  Woriheni  Hall.  In  several  species  of 
this  genus  which  have  come  under  our  observation  there  are 
no  patelloid  pieces,  in  a  few  of  our  specimens  (the  prolonga- 
tion of  the  superior  pieces  near  the  center  of  their  breadth 
overlapping  the  inferior)  some  of  the  prolongations  are  frac- 
tured; specimens  of  this  character  have  probably  led  to  the 
remark  of  Mr.  Hall  before  cited.  It  is  highly  probable  that 
this  prolongation  in  the  living  animal  was  less  calcareous  than 
the  remainder  of  the  piece  and  owing  to  this  circumstance  was 
differently  mineralized  from  the  mass  of  the  piece.  This  very 
difference,  in  the  composition  of  the  pieces,  supposing  that  the 
prolongation  was  cartilaginous  and  the  rest  of  the  piece 
bony,  would   give  flexibility    to    the    body    of    the    calyx    and 
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would  have  been  especially  useful  to  our  similarly  arrangod 
species,  whose  rays  are  soldered  together  by  the  intercalation  of 
throe  stories  of  intermedial  and  intcrbrachial  fields. 

"Our  figures  are  drawn  the  size  of  nature  fi-om  the  largest 
perfect  spasimens  that  have  come  under  our  notice:  fragments 
have  been  found  of  larger  individuals. 

"Oeoloiiicnl  position  and  Iccalily.  Rare  in  the  beds  of  the 
subcarboniferous  limestone  near  to  the  top  of  the  Knob  sand- 
stone, Clear  Creek,  Hardin  county,  Kentucky,  Also  in  the 
same  beds  in  Washington  and  Montgomery  counties,  Iiidiuua. 
Vertical  range  unknown:  it  is  probable  that  it  is  quite  limited." 

We  are  inclined  to  believe  that  the  species  was  collected  in 
Hardin   county,   Kentucky.      Wo    have  not  found  it  in  Indiana. 

FORBBSOCIIINUS  JKitSBYENSIS,    D.    sp. 

Plate  IV,  Fig.  2,  nzygous  aide  of  n  cnmpressed  specimen:  Fi§.  S, 

opposite  side  of  same,  fi»i  the  overlapping  middle  part  of 

the  plates  has  been  more  or  less  eroded. 

Species  large;  plates  moderately  convex;  middle  part  of'the 
plates  overlap  the  inferior  plates,  but  where  eroded  the  sutures 
appear  to  be  nearly  transverse.  Calyx  constitutes  full  two- 
thirds  of  the  body  and  is  about  as  wide  as  high.  luterradial 
areas  slightly  deju-ossed.  Arms  .slowly  contract:  they  arc  long 
and  slender  above  the  tertiary  series  and  are  infolded  at  the 
ends.  Column  tapers  rapidly  below  the  calyx,  where  it  is 
composed  of  very  thin  plates. 

Basals  within  the  calyx.  Subradials  small.  Primary  radials 
four  in  each  series,  between  two  and  three  times  as  wide  as 
long,  the  last  ones  are  axillary  and  support  upon  each  upper 
sloping  side  the  secondary  radials.  There  are  three  secondary 
radials  in  each  series.  They  are  somewhat  shorter  and  nar- 
rower  than  the  primary  radials.  The  last  ones  are  axillary 
and  support,  upon  the  upper  sloping  sides,  the  tertiary  radials. 
The  tertiary  radials  vary,  in  number,  in  the  different  rays  from 
five  to  eight.  In  the  proximal  series,  on  the  left  of  the  azygous 
area,  there  are  eight  plates,  and  in  the  next  series  five.  In 
the  proximal  series  on  the  right  of  the  azygous  area  there  are 
seven  plates,  and  in  the  next  series  five.  In  each  ray  there 
are  four  to  six  tertiary  plates  in  the  proximal  series  and  seven 
or  eight  in  the  distal  series.  The  last  tertiary  radials  are 
axillary  and  the  proximal  rays  do  not  divide,  but  each  distal 
quaternary  series  bears  an  axillary  plate  and  supports  the 
fifth    series    on  each    of    its  superior  sides.     The  number  of 
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quaternjary  plates  in  the  different  distal  series  varies  froni 
nine  to  twelve.  There  are,  therefore,  twelve  arms  to  each  ray 
or  sixty  arms  in  this  species 

The  regular  interradial  areas  are  of  unequal  size,  some  have 
only  two  longitudinal  series  of  plates  and  others  have 
three.  The  plates  vary  in  number,  in  the  different  areas,  from 
eleven  to  eighteen,  An  area  having  only  eleven  plates  is 
shown  in  figure  3  and  one  having  eighteen  plates  is  shown  in 
figure  2.  The  intersecondary  areas  are  elongated  and  have 
from  six  to  nine  plates.  The  intertertlary  areas  are  elongated 
and  have  either  three  or  four  plates,,  one  following  the  other. 
In  the  azygous  area  two  large  plates  truncate  a  subradial,  and 
they  are  followed  by  two  large  plates,  and  above  these,  theie 
are  three  or  four  plates  in  a  range  until  the  area  begins  to 
contract.  The  superior  part  of  this  area  is  Injured  in  our 
specimen  so  that  the  exact  number  of  plates  it  contains  cannot 
bo  determined. 

This  species  resembles  F,  mulhbrachiatus,  in  the  structure  of 
the  arms,  as  far  as  the  tertiary  radials,  but  above  that,  there 
is  considerable  difference.  The  interradial  areas  differ  in  form 
and  in  the  number  of  plates  £^nd  the  azygous  areas  are  widely 
different.  It,  however,  bears  a  closer  relationship  with  that 
species  than  with  any  other.  The  difference  in  the  interradial 
and  azygous  areas  also  makes  the  two  species  differ  in  the 
form  of  the  calyx. 

Pound  by  the  late  Prof.  Wm.  Mc Adams,  in  the  Warsaw 
Group,  in  Jersey  county,  Illinois,  and  now  in  the  collection  of 
Wm.  P.  E.  Gurley. 

TAXOCRINUS   UNGULA,    n.  sp. 

Plate  V,  Fig,  1,  azygous  view;   Fig.  2,  opposite  side  of  the  same 

specimen. 

Species  large  and  the  arms  have  a  fanciful  resemblance  to 
numerous  claws.  The  radial  series  stand  out  from  the  inter- 
radial areas,  and  are  regularly  rounded.  The  interradial  areas 
are  much  depressed,  and  do  not  extend  half  the  length  of  the 
body,  including  the  arms.  There  are  one  hundred  arms  in- 
folded at  the  summit.  The  middle  part  of  each  plate  overlaps 
the  inferior  plate  externally,  in  a  sinuous  line,  as  in  other 
species.  Surface  coarsely  granular.  Column  very  large,  and 
tapers  rapidly  below  the  calyx,  where  it  is  composed  of  very 
thin  plates. 
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Basate  witliiii  the  oalyz.  Sabradials  medium,  or  ntiber  insm 
fluui  mediam  siae.  Primary  radials,  four  in  each  seriea,  a  Uttte. 
mwe  thaa  twice  as  wi^e  as  long,  graduiJly  taper  upward  and 
become  shorter.  They  are  rounded  exti^niaUy.  Tlie  lait  qma 
are  axillary,  and  support  upon  the  upper  Bkngb^  sides  tiifii 
secondary  radials.  There  we  three  secondary  radiali  in  eaidb 
series,  except  in  one  of  the  lateral  rays,  where  ahBm  aro  onlif 
tmot  as  shown  by  ^gnre  2.  The  last  (mes.  .are  aixiljaryi  «i»i 
support  upon  the  upper  sloping  sides  ttie  tartiMy  radiials.  1%0. 
tertiary  radials  vary  from  fluee  to  six  in  the  dilferadt  seriaa.. 
In  each  of  the  rays  adjoining  &e  aiiygous  juraa  tibera  are  flunee 
tertiary  radials  in  one  and  four  in  the  other  prfixflBal  seiieSi 
and  five  in  each  of  tiie  distal  series.  Que  oi  the  lateral  irsiys 
is  constructed  in  the  same  way,  except  Hhere  ace  low  platea 
in  each  of  the  proximal  series.  The  other  liberal  ,xf^  1mm  ^ 
plates  in  each  of  the  distal  series.  In  the  ray  cq^pcMrile  Hie 
aqrgous  area  there  are  six  {dates  in  one  of  the  distal  sertea, 
otherwise  it  is  like  tiiie  t9^s  adjoining  the  a^ygoiui  area.  .  The 
last  tertiary  radials  in  each  series  are  axiUaryt  and  support  the 
fourth  series.  The  distal  rays  again  divide,  and  each  branch 
of  the  latter  again  divides,  so  that  there  are  tw^l^  arms  to 
each  nqr*  There  are,  therefore,  <me  hundred  arms  that  coxim 
over  upon  or  infold  upon  the  summit  of  this  species. 

The  interradial  areas  are  depressed,  and  differ  screatly  in 
size.  The  plates  graduate  into  those  of  the  vault  without  any 
distinct  line  of  separation.  The  first  plate  rests  between  the 
superior  sloping  sides  of  the  first  primary  radials;  it  is  fol- 
lowed by  a  single  plate  in  one  of  the  areas,  by  two  plates  in 
two  of  the  areas  and  by  three  plates  in  the  other  area.  Above 
the  second  range  there  are  two  plates,  in  the  third  range,  in 
one  area,  three,  in  two  areas,  and  four,  in  the  other  area. 
Above  the  third  range  the  plates  are  more  numerous,  and 
while  they  unite  with  the  secondary  radials,  the  central  ones 
are  much  depressed  and  graduate  into  those  of  the  vault.  The 
intersecondary  areas  differ  in  like  manner  in  size  and  number 
of  plates.  In  one  area  there  is  only  one  plate,  in  the  second 
range,  in  another  there  are  two,  and  in  another  there  are 
four.  They  so  curve  in  upon  the  vault  that  they  cannot  be 
distinguished  in  our  specimen  beyond  the  second  range.  There 
is  one  plate  in  each  intertertiary  radial  area,  but  it  is  small 
and  directed  toward  the  vault. 
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The  first  azygous  plate  broadly  truncates  a  subradial,  the 
sides  are  nearly  parallel,  and  it  supports  two  plates  in  the 
second  range,  one  of  which  only  slightly  truncates  an  angle 
on  the  left,  while  the  other  rests  upon  the  longer,  superior, 
inclined  side  and  supports  a  series  of  rather  large  convex 
plates.  On  the  right  of  this  series  there  are  some  small 
plates  that  unite  with  the  primary  radials,  above  the  first 
plate,  and  on  the  left  there  are  larger  plates  connecting  the 
plates  with  the  primary  radials.  The  area  curves  into  the 
vault  so  rapidly  that  none  of  the  plates  are  shown  in  our  spe- 
cimen beyond  the  fourth  range. 

This  species  will  be  readily  distinguished  from  all  others,  by 
its  general  form,  and  one  hundred  arms.  If  Tcixocrinus  is  dis- 
tinguished from  FarbesocrinuSj  by  supporting,  in  the  azygous 
area,  a  centrjal  or  subcentral  series  of  plates,  this  is  a  Taxo- 
crinuSy  but  if  that  is  not  the  generic  difference,  it  might  as 
well  be  called  a  Forbeaacrintis, 

Pound  in  the  Keokuk  Group,  at  Crawfordsville,  Indiana,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

TAXOCRINUS   SPLENDENS,    n.    Sp. 

Plate  y,  Fig.St  azygous  area  on  the  right;  Fig,  4,  opposite  side  of 

the  same  specimen,  which  is  com,pressed. 

Species  medium  size.  The  radial  series  stand  out  from  the 
interradial  areas  and  are  broadly  rounded.  Interradial  areas 
depressed.  There  are  sixty  arms  infolded  at  the  summit.  The 
middle  part  of  each  plate  overlaps  the  inferior  plate  externally, 
in  a  sinuous  line,  which  is  more  conspicuous  than  usual  in 
this  genus.  Surface  pustular.  Column  tapers  very  slightly 
from  the  calyx  where  it  is  composed  of  very  thin  plates. 

Basals  within  the  calyx.  Subradials  medium  size.  Primary 
radials,  four  in  each  series,  and  they  gradually  widen  from  the 
subradials  to  the  secondary  radials,  which  is  the  reverse  of 
what  we  usually  find  in  this  genus.  They  do  not  increase, 
correspondingly,  in  length.  The  last  ones  are  axillary  and 
support  upon  the  upper  sloping  sides  the  secondary  radials. 
There  are  three  secondary  radials  in  each  of  five  series  and 
four  in  each  of  the  other  five,  as  follows:  In  the  ray  on  the 
left  of  the  azygous  area  three  in  each  series;  in  the  ray  on  the 
right  and  in  the  ray  opposite  the  azygous  area  four  in  each; 
in  one  lateral  ray  three  in  each,  and  in  the  other  lateral  rays 
three  in  one  and  four  in  the  other.     The  last  ones  are  axillary 
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and  support  upon  the  upper  sloptaig  sides  tke  teiliiyfjr  tadMlft. 
The  tertiary  radials  vary  from  four  to  ten  in  4iee^mte«iA^ 
series,  and  the  arms  are  not  of  equal  sise.  Ttm  lait  t^rtittiy' 
radials,  in  each  series,  are  axillary  and  support  *  tHe  qualMN' 
nary  radials.  The  distal  rajrs  Bgain.  divide,  trhieh  gl<raa^  -tii 
each  ray  twelve  arms.  There  are,  therefore,  lAxty  arms  Hull 
infold  upon  the  summit  of  this  species. 

The  interradial  areas  are  depressed,  luurrow,  elongated,  and. 
differ  in  size  and  number  of  plates.  The  ^ates  gipadmrte  into 
those  of  the  vault  without  any  distinct  line  of  separation.  Tim 
first  plate  rests  between  the  8iiperi<nr  sloping  ^des  of  the  first 
primary  radials,  and  is  more  .Or  less  elongated.  It  b  folto^wed 
by  two  plates  in  the  second  range,  but  tbese  are  more  ^on- 
gated  in  some  ar^is  than  in  others,  and  tiiey  differ  in  sii^. 
There  are  three  plates  in  the  third  range  and  9lb&^  Hieee  tbB 
plates  curve  over  toward  the  vault,  in  tlie  oentml  part  of  m^ 
areas,  while  uniting  at  the  sides  with  the  seccmda^  mdliAi. 
A  small  intersecondary  plate  may  be  se^i  in  son^  dt  13m 
areas  directed  inward  while  it  evidently  tinit0s  with  ibe  'fitAm 
of  the  vault.  The  azygous  area  is  narrow,  the  first  plate 
truncates  a  subradial  and  supports  a  series  of  rounded  plates, 
on  each  side  of  which,  smaller  |>late8  connect  it  wi^  Ibe  pti* 
mary  radial  series. 

This  species  is  distinguished  by  its  column,  expanding  pri- 
mary radial  series,  number  of  secondary  and  tertiary  radials, 
and  by  the  narrow  and  elongated  interradial  areas.  The  pus- 
tules on  the  surface  are  very  large  though  not  shown  in  the 
illustrations.  There  is  no  described  species  for  which  it' can 
be  mistaken  by  anyone  competent  to  make  a  comparison. 

Pound  in  the  Keokuk  Group,  at  Crawfordsville,  Indiana,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

Family  PLATYCRINID^. 

platycrinus  il.linoisensis,  n.  sp. 

Plate   Vj   Fig.  5,   basal  view  of  calyx;  Fig,  6,  side  view  of  same; 
Fig.  7,  summit  view  of  the  calyx  of  a  larger  specimen. 

Species  about  medium  size,  though  there  is  considerable  dif- 
ference in  size  among  the  specimens  collected.  Calyx  bowl- 
shaped,  subpentagonal,  broadly  truncated  below,  sutures  deeply 
beveled,  radials  longitudinally  convex.  Surface  smooth.  Plates 
thick.     Column  and  arms  unknown. 
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Basals  form  a  pentagonal  disc,  with  a  height  very  little  ex 
ceeding  the  thickness  of  the  plates,  and  being  slightly  concave 
on  the  lower  side  where  the  column  attaches.  The  first  radials 
stand  nearly  upright,  and  are  a  little  longer  than  wide.  They 
are  broadly  convex,  the  greatest  convexity  being  at  the  mar- 
gins of  the  articulating  facets.  The  articulating  facets  are 
semicircular,  occupy  about  half  the  diameter  of  the  plates,  are 
gently  concave  and  directed  upward  at  an  angle  of  about  forty- 
five  degrees.  The  notch  for  the  ambulacral  canal  is  only  faintly 
indicated  on  each  plate. 

The  azygous  interradial,  as  shown  by  the  angle  for  its  re- 
ception, is  much  larger  than  either  of  the  other  interradials. 
The  vault  is  probably  high,  as  indicated  by  the  round  cavity 
and  indistinct  ambulacral  notches,  though  it  is  not  preserved 
in  our  specimens. 

We  do  not  know  of  any  species  with  which  this  one  might 
be  confounded,  and,  therefore,  think  it  is  unnecessary  to  draw 
comparisons. 

Pound  by  C.  S.  Hodgson,  in  the  Burlington  Group,  in  Adams 
county,  Illinois,  and  now  in  the  collection  of  S.  A.  Miller. 

PLATYClilNUS  HODGSONI,    n.    sp. 

Plate  F,  Fig,  8,  basal  view;  Fig.  9,  side  view,  showing  the  azygous 

interradial  on  the  left. 

Sp^ies  large  and  wonderfully  ornamented.  Calyx  bowl- 
shaped,  pentagonal,  very  broadly  truncated  below,  sutures 
beveled,  plates  flattened.  Surface  ornamented  with  numerous 
pustules  along  the  beveled  sutures  and  irregular  rounded  nodes 
over  the  interior  part  of  the  plates.  Plates  not  very  thick. 
Column  round.     Arms  unknown. 

Basals  form  a  large,  almost  flat,  pentagonal  disc.  It  is 
slightly  concave  where  the  column  attaches.  Column  round 
and  radiately  lined  near  the  margin.  The  basal  disc  and  radials 
are  ornamented  in  the  same  manner.  The  first  radials  are  a 
little  longer  than  wide,  and  stand  nearly  upright.  They  are 
flattened  below  the  articlating  facets.  The  articulating  facets 
are  semicircular,  or  occupy  a  little  more  than  the  space  of 
half  a  circle,  and  a  little  more  than  half  the  diameter  of  the 
plates.  They  are  deeply  concave  and  radiately  lined  for  the 
firm  attachment  of  the  second  plates.  The  facets  are  directed 
upward  at  an  angle  of  about  forty-five  degrees.  The  notch 
for  the  ambulacral  canal  is  only  faintly  indicated  on  each  plate. 
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The  asygous  interradial  is  a  litU^  .lurgw  ttnA  eittier  of  Om 
other  interradials,  stands  nearly  upright,  bat  the  saperior  end 
cunres  in  upon  the  vault.  The  surface  bears  &  short  spine^ 
and  is  covered  with  pubtules  and  nodes  in  the  same  manner  a# 
the  other  plates  of  the  calyx. 

This  species  is  distinguished  1^  its  fc^rm,  surftee  omamenta' 
tion  and  radiately  lined  articulating  ftu^ets. 

Found  by  C.  S.  Hodgson,  in  whose  honor  we  havie  prc^xiaed 
the  specific  name,  in  ti^e  Burlington  group,  in  Adaimi  oounty, 
Illinois,  and  now  in  the  collection  of  S.  A.  Miltor. 

Remarks.— We  are  led,  at  this  time,  after  mi  ezamiiwtion  of 
all  of  the  definitions  of  the  various  species  of  natycrinus  dS'^ 
scribed  from  the  palBsosoic  rocks  of  Nortii  Amextea,  and  after 
having  examined  fosi^ls  belonging  to  nearly  all  lihe  i^eciea. 
to  make  the  following  observations,  notwithstanding  it  wcMdd 
seem  to  be  more  appropriate  under  a  disoussicm  of  the  genus 
itself.  Some  species  have  not  been  illustrated  mA  haye  beoii 
so  poorly  defined  that  they  cannot  be  determined,  witliout  oobi'- 
parison  with  an  authentic^  specimen,  just  as  they  ooold  be  ^to- 
termined,  if  there  had  been  no  definit&DSi,  at  allt  and,  there- 
fore, they  are  not  entitled  to  recognitimi.  There  has  been  no 
sjmonjrmy,  where  species  have  been  properly  described,  ai^  It 
.}s  quite  possible,  there  has  been  none  in  any  case.  We  recogfnize 
one  hundred  and  nineteen  species  of  Platycrinus  from  America. 

The  two  earliest  forms  are  P.  prcemafurus  and  P.  SUuricus, 
from  the  Niagara  Group.  They  are  widely  different  from  each 
other,  and  have  no  resemblance,  beyond  the  generic  formula, 
to  any  species  that  followed  them.  We  have  no  conception  of 
the  forms  from  which  they  were  derived,  and  are  equally  in 
the  dark,  as  to  their  descendants.  If  they  fall  into  the  life 
history  of  Platycrinus  and  all  species  resulted  from  evolution, 
what  a  world  of  forms  lived  in  the  Silurian  and  Devonian  ages 
that  are  yet  wholly  unknown. 

From  the  Middle  Devonian  three  species  have  been  described, 
P.  eboracevs,  P.  erienais,  and  P,  leai.  The  first  two  are  quite 
peculiar  and  the  last  might  seem  to  be  a  fitting  ancestor  to 
the  round,  cup,  turbinate,  or  bowl-shaped  forms  occurring,  in 
the  Subcarboniferous  of  later  times. 

The  next  described  species  are  found  in  the  lower  group 
of  the  Subcarboniferous  and  principally  from  the  Chouteau 
limestone.  Here  we  find  seventeen  species,  some  of 
them  so  widely  different  from  all  that  preceded  them 
f^nd     from      all     that     p-re    known     in     lat^r     rocks,      that 
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no  resemblance  can  be  traced  to  any  of  them,  beyond  the 
generic  formula.  They  are  as  different  from  a  typical  Platy- 
crinus  as  the  most  extreme  form  of  Eretmocrinus  is  from  the 
type  of  Batocrinus.  But,  in  the  Chouteau,  we  find,  in  P.  colletti 
and  P.  chouteauensia,  the  commencement  of  the  discoid  forms 
that  became  so  abundant,  in  the  Burlington  Group,  and,  in  P. 
pettiaensiSj  the  commencement  of  the  pentagonal,  bowlshaped 
forms  that  abounded  in  the  Burlington  Group  and  survived 
until  the  Kaskaskia  age.  The  rounded,  turbinate  and  cup- 
shaped  forms,  however,  prevailed. 

More  than  twenty  distinct,  discoid  species,  of  which  P. 
cavu8,  P.  gorbyi\  P.  occidentalism  P.  sulcatus,  P.  discoideuSy  P, 
.  excavatus,  P,  slriaebrachiaius,  P,  sulciferus,  and  P.  formosus 
are  extreme  representatives,  have  been  described  from  the 
Burlington  Group,  but  none  from  rocks  of  later  age,  if  we  ex- 
cept P.  pumilus,  from  the  Warsaw  Group,  that  has  a  calyx 
somewhat  discoid  in  outline.  Sixteen  species  having  a  pen- 
tagonal, bowlshaped  outline,  of  which  P.  sampsoniy  P.  wiis- 
souriensiSy  P.  wortheni  and  P.  hodgsoni  are  extreme  forms,  have 
been  described,  from  the  Burlington  Group,  and  only  three 
from  the  Keokuk,  one  from  the  Warsaw  and  one  from  the 
Kaskaskia.  The  Platycrinus  seem  to  have  been  in  their  zenith 
of  development,  in  the  Burlington  Group,  and  to  have  become 
extinct,  before  the  close  of  the  subcarboniferous  period. 

We  may  divide  Platycrinus  into  discoid,  bowlshaped,  pen- 
tagonal, turbinate,  hemispherical  and  urnshaped  forms,  for  con- 
venience of  identification  and  description.  But  to  propose 
generic  or  subgeneric  names  for  such  subdivisions  would  be 
on  a  par  with  those  proposed  by  some  authors  for  Poterio- 
crinus,  and  possess  no  merit,  whatever,  in  a  scientific  sense; 
but,  on  the  contrary,  would  constitute  another  stake,  driven 
in  the  path  of  i)rogress,  for  every  student  and  naturalist  to 
stumble  over,  until  some  one  happened  along  with  the  strength 
and  courage  to  pull  it  uj)  and  throw  it  away.  The  variety  of 
forms  displayed,  in  Platycrinus,  is  an  evidence  of  evolution: 
but  until  we  have  become  acquainted  with  many  forms  that 
are  now  unknown  and  have  more  correct  and  settled  opin- 
ions as  to  the  effect  of  the  environments  in  shaping  the  struc- 
ture of  the  tests,  we  can  know  but  little  of  the  life  history  of 
the  animals. 
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NEW  SPECIES  OP  CRINOIDS  PROM  ILLINOIS  AND  OTHER 

STATES. 

BY  S.    A.    MILLER  AND  WM     F.    E.    GURLEY. 


SUBKINGDOM  ECHINODERMATA. 


CLASS  CRINOIDEA. 
ORDER  PALiEOCRINOIDEA. 
PAMILY  ACTINOCRINIDiE. 

BATOCRINUS  NODOSUS,   n.    Sp. 

Plate  J,    Fig.    i,   azygotis   aide;   Fig,   2,    opposite  view;  Fig.  3, 

summH  view. 

Body  rather  above  medium  size,  calyx  obconoidal,  broadly 
truncated  below,  about  one-third  wider  than  high;  arm  open- 
ings directed  nearly  horizontally.  Plates  very  tumid,  the  larger 
ones  subspinous;  surface  finely  granular. 

Basals  form  an  hexagonal  disc  with  slight  re-entering  angles. 
The  plates  are  very  thick  and  the  cavity  for  the  attachment 
of  the  column  deep.  Pirst  radials  a  little  wider  than  long, 
three  hexagonal,  two  heptagonal.  Second  primary  radials  quite 
small,  quadrangular  and  from  two  to  three  times  as  wide  as  high. 
Third  primary  radials  more  than  twice  as  large  as  the  second, 
rather  long,  pentagonal,  axillary,  and  bear  upon  each  superior 
sloping  side  two  secondary  radials.  The  second  secondary 
radials  are  axillary,  and  in  three  of  the  rays,  bear  upon  each 
superior  sloping  side  the  tertiary  radials.  In  some  rays  there 
are  two  tertiary  radials  and  in  others  only  a  single  long  ter- 
tiary radial,  which  gives  to  each  of  these  rays  four  arms.  The 
distal  side  of  each  ray,  adjoining  the  azygous  area,  is  con- 
structed in  this  same  way,  but  the  proximal  side  of  each  bears 
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an  axillary,  tertiary  radial  that  supports  upon  one  side  a  sin- 
gle quaternary  plate,  and  upon  the  other  two  quaternary 
plates,  which  arrangement  gives  to  each  of  these  rays  five 
arms.     There  are,  therefore,  twenty-two  arms  in  this  species. 

In  two  of  the  regular  interradial  areas  there  is  only  a  single 
large  plate,  in  each  of  the  other  areas  there  are  two  plates, 
one  large,  the  other  quite  small.  The  azygotrs  area  contains 
four  large  plates  and  two  very  small  ones.  The  first  one  is 
in  line  with  the  first  primary  radials  and  rather  longer  than 
either  of  them.  It  is  followed  by  three  large  plates,  subequal 
in  size,  in  the  second  range,  and  above  these,  on  the  left  of 
the  central  plate,  there  are  two  small  plates.  The  azygous 
area  is  entirely  cut  off  from  the  plates  of  the  vault  by  the 
union  of  the  quaternary  radials. 

The  vault  is  moderately  convex  and  covered  with  polygonal, 
highly  convex,  and  nodose  plates  and  bears  a  large  subcentral 
proboscis. 

This  species  is  distinguished  by  its  general  form,  twenty-two 
arms,  nodose  and  subspinous  plates  and  interradial  areas. 
Heretofore,  there  have  been  described,  from  the  Burlington 
Group,  ten  species,  having  twenty-two  arms,  and  probably  B, 
proximus  is  as  nearly  related  to  this  as  any  other  species 
though  the  calyx  is  much  shortrer  and  the  radials  differently 
formed,  and  yet  there  ar(?  more  re«:ular  and  azygous  j^lates  in 
the  several  areas  than  in  this  s[)eeies.  The  two  species  cannot 
be  confounded  by  any  one  capable  of  understanding  the  struc- 
ture of  crinoids. 

Found  by  C.  S.  Hodgson,  in  the  Burlington  Group,  in  Adams 
county,  Illinois,  and  now  in  the  collection  of  S.  A.  Miller. 

BATOCRINUS  NODULOSUS,    n.    sp. 

Plate  /,  Fig.  4,  basal  view;   Fig,  5,  azygous  side  of  calyx;  Fig. 

6*,  opposite  view  of  calyx. 

Body  medium  or  above  medium  size.  Calyx  broadly  truncated 
below,  obconoidal,  twice  as  wide  as  high,  arm  openings  direct- 
ed upward  at  a  slight  angle.  Plates  spinous.  The  hexagonal 
.second  primary  radials,  two  plates  in  the  second  range,  in  the 
azygous  area,  and  the  sculpturing  bring  this  species  near  Ac- 
tmocrinvs.      The  interradial   areas,  are,  how^ever,  cut   off   from 


the  vault,  and  the  hexagonal  second  primary  radials  are  due 
rather  to  the  number  of  interradials  than  to  the  usual  length- 
ening of  the  calyx,  which  induce  us  to  refer  the  species  to 
Batocrintis. 

The  basal  plates  form  a  thin  hexagonal  disc  with  slight  re- 
entering angles.  The  disc  is  only  gently  concave  for  the  at- 
tachment of  the  column,  and  the  columnar  canal  is  quite  large. 
E^acfa  basal  plate  bears  two  nodes  or  short  spines  that  are 
directed  downward.  First  radial  large,  wider  than  long,  three 
hexagonal,  two  heptagonal,  and  each  one  is  produced  in  the 
form  of  a  wedge-shaped  spine.  The  second  primary  radials, 
differ  somewhat  in  size,  about  one-half  wider  than  long,  hex 
agonal,  by  reason  of  a  slight  truncation  of  the  superior  angles 
by  the  interradials,  and  each  one  bears  a  central  node.  Third 
primary  radials  smaller  than  the  second,  pentagonal,  axillary, 
each  bears  a  central  node  and  supports  upon  each  upper  slop- 
ing side  a  single  secondary  radial,  which  is  axillary  and  sup- 
ports, in  four  of  the  rays,  upon  each  upper  sloping  side,  a 
single  tertiary  radial,  which  gives  to  each  of  these  rays  four 
arms.  In  one  of  the  lateral  rays,  the  third  primary  radial 
supports,  upon  one  side,  an  elongated  secondary  radial,  with  a 
deeply  concave  facet  for  the  reception  of  the  first  arm  plate, 
and  upon  the  other  an  axillary  secondary  radial,  which  sup- 
ports upon  each  upper  side  a  single  tertiary  radial,  which  ar- 
rangement gives  to  this  ray  three  arms.  There  are,  there- 
fore, nineteen  arms  in  this  species. 

In  ono  of  the  regular  interradial  areas  there  are  five  plates, 
one  in  the  first  range,  two  in  the  second  range,  and  two  in 
the  third  range.  In  each  of  the  other  three  regular  interradial 
areas  there  are  four  plates,  one  in  the  first  range,  two  in  the 
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seeond  range,  and  one  in  the  third  range.  In  the  azygous  area 
there  are  seven  plates,  the  first  one  is  in  line  with  the  first 
primary  radials  and  fully  as  large  and  spinous  as  either  of 
tbeiioL.  It  is  followed  by  two  large  spinous  plates  in  the  sec- 
ond range,  three  smaller  plates  in  the  third  range,  and  one 
small  depressed  plate  in  the  fourth  range,  that  sends  an  angle 
high  between  the  tertiary  radials  and  reaches  an  angle,  in  a 
plate^  that  connects  with  the  vault  plates  above  the  summit  of 
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the  tertiary  radials.  The  last  plate  mentioned  is  in  part  a 
plate  belonging  to  the  calyx,  but  its  superior  tBce%  are  higher 
than  the  ambulacral  f  urrous  and  unite  with  plates  belonging  to 
the  vault.    The  vault  is  unknbwn. 

This  is  a  peculiar  species  that  will,  at  once,  be  distinguish- 
ed, by  the  spinous  plates,  nineteen  arms,  and  numerous  inter- 
radials. 

Found  by  G.  S.  Hodgson  in  the  Burlington  Group,  in  Adams 
county,  Illinois,  and  now  in  the  collection  of  S.  A.  Miller. 

BATOCRINUS  SALEMENSIS,   n.    sp. 

Plaie  /,  Fig.  lO.bcisal  view;  Fig.  11,  summit:  Fig.  12,  azygous  side. 

Species  small,  vault  and  calyx  subequal,  depressed,  bitur- 
binate.  Calyx  saucer- shaped,  between  two  and  three  times  as 
wide  as  high.  Plates  convex,  radial  series  somewhat  angular. 
Ambulacral  openings  directed  horizontally. 

Basal  plates  form  an  hexagonal  disc  one-half  wider  than  the 
diameter  of  the  column  and  having  a  height  equal  to  about 
one-fourth  the  diameter  of  the  column.  The  depression  for  the 
attachment  of  the  column  is  hemispherical.  The  first  primary 
radials  are  between  two  and  three  times  as  wide  as  long,  three 
hexagonal,  two  heptagonal.  Second  primary  radials  quad- 
rangular, short,  from  three  to  five  times  as  wide  as  long. 
Third  primary  radials  only  a  little  larger  than  the  second, 
from  three  to  four  times  as  wide  as  long,  pentagonal,  axillary, 
and,  in  four  of  the  rays,  l)(»ar  upon  each  upper  sloping  side 
two  secondary  radials  the  last  ones  of  which  are  axillary  and 
bear  upon  each  upper  sloping  side  two  tertiary,  which  gives 
to  each  of  these  rays  four  arras.  In  the  ray  opposite  the 
azygous  area,  the  third  primary  radial  bears  upon  each  upper 
sloping  side  three  secondary  radials,  which  gives  to  it  two 
arms.  There  are,  therefore,  eighteen  arms,  in  this  species, 
and  eighteen  ambulacral  openings  to  the  vault. 

In  each  of  two  of  the  regular  interradial  areas  there  are 
three  plates,  one  large  followed  by  two  small  plates.  -In  each 
of  the  other  two  areas  there  are  only  two  plates,  one  large 
plate  followed  by  one  plate  in  the  second  range  In  the 
azygous   area    there    are    six    plates.     The  first  one  is  in  line 


with  the  first  primary  radials  and  nearly  as  large,  it  is  fol- 
lowed in  the  sesond  range  by  three  plates,  above  which  there 
are  two  plates.  One  is  above  the  middle  plate  and  the  other 
is  to  the  right  of  it. 

The  vault  is  moderately  convex,  covered  with  polygonal 
spinous  plates,  and  bears  a  subcentral  proboscis.  No  ovarian 
pores  have  been  discovered. 

This  species  is  distinguished  among  the  eighteen  armed 
species,  by  its  general  form,  surface  ornamentation,  two  sec- 
ondary radials,  and  by  the  interradial  and  azygous  areas. 

It  was  found  4u  the  Warsaw  Group,  at  Salem,  Indiana,  and 
is  now  in  the  collection  of  Charles  L.  Faber. 

BATOCRINUS    STELLIFORMUIS,    n.    Sp. 

Plale  /,    Fig.    13,   basal    view;    Fig.  14,  azygous  side;  Fig.  15, 

summH. 

Species  below  medium  size,  depressed,  biturblnate.  Calyx 
broadly  rounded  below,  about  three  times  as  wide  as  high. 
Radial  ridges  slightly"  defined  and  each  series  projecting  so  as 
to  give  it  a  stellate  outline.  Ambulacral  openings  directed  up- 
ward and  not  visible  from  a  basal  view.  Plates  plane  and 
smooth. 

Basal  plates  form  a  low  cup,  hexagonal,  with  a  slight  re- 
entering angle  on  the  azygous  side,  diameter  one- half  greater 
than  the  diameter  of  the  column.  Depression  for  the  attach- 
ment of  the  column,  moderately  concave.  First  primary  ra- 
dials large,  a  little  wider  than  long,  three  hexagonal,  two 
heptagonal.  Second  primary  radials  short,  quadrangular,  three 
or  four  times  as  wide  as  long.  Third  primary  radials  about 
one-half  larger  than  the  second,  three  times  as  wide  as  long, 
l>entagonal,  axillary,  and,  in  four  rays,  bear  upon  each  upper 
s!oping  side  two  secondary  radials,  the  last  ones  of  which  are 
axillary  and  bear  upon  each  upper  sloping  side  two  tertiary 
radials,  which  gives  to  each  of  these  rays  four  arms.  In  the 
ray  opposite  the  azygous  area,  the  third  primary  radial  bears 
upon  each  upper  sloping  side  three  secondary  radials,  which 
gives  to  it  two  arms.  There  are,  therefore,  eighteen  arms  in 
th'S  species,  and  eighteen  ambuhieral  openings  to  the  vault. 

—2. 
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All  of  (he  interradial  at-eas  connect  with  the  vault.  Tbore 
are  four  plates  in  each  regular  interradisl  area,  one  in  the  tii'st 
range,  two  in  the  second,  and  ouo  in  the  third,  which  sep- 
arates the  radial  series  and  imitt^s  with  t)t«  plates  of  the  vault. 
There  are  fourteen  plates  in  the  anygons  area.  The  first  one 
is  in  line  with  the  first  primary  radials  and  of  abont  the  same 
size;  it  is  followed  by  three  plates  in  the  second  range,  six 
plates  in  the  third  range,  uid  four  .in  the  fourth  range,  two  of 
which  unite  with  the  plates  of  the  %'ault.  One  of  the  four 
plates,  in  the  last  range,  is  to  the  left  and  another  is  inter- 
calated between  the  lower  part  of  the  two  larger  plates  that 
unite  with  the  plates  of  the  vault. 

The  vault  is  depressed,  convex  and  covered  with  small,  con- 
vex, polygonal  plates  and  has  a  subcential  azygous  orifice 
slightly  elevated  above  the  greatest  convexity  of  the  vault, 
but  it  could  hardly  be  regarded  as  a  proboscis.  No  ovarian 
pores  can  be  discovered. 

This  is  a  very  peculiar  species  and  so  different  from  all 
other  eighteen-armed  species  that  no  comparison  with  Miy  of 
them  is  necessary. 

Found  by  P.  A.  Sampson,  in  the  Keokuk  Group,  at  Boon- 
villo,  Missouri,  und  now  in  his  eolloction. 

IIATOCUINIS  SICNATl'S,    11.    sp. 
Plate  I,  Fig.  16,  mygous  aide:  Fig.   17,  opposite  view. 

Species  medium  or  below  medium  size,  biturbinate.  Calyx 
broadly  truncated,  obpyramidai,  about  twice  as  wide  a.s  high. 
Radial  ridges  angular  atid  well  delined.  Interradial  areas  Hat 
tened.  Ambulacral  openings  directed  a  little  ubove  a  I  orizon- 
tal  line. 

Basals  form  an  hexagonal  disc  that  is  expanded  in  rim  around 
the  base  of  the  calyx.  Diameter  a  little  greater  than  the 
diameter  of  the  column,  and  height  about  t^qual  to  the  thick- 
ness of  the  plates.  Shallow  concave  depression  for  the  at 
tachment  of  the  column.  First  primary  radials  a  little  wider 
than  long,  longitudinally  angular  in  the  middle  part,  three 
hexagonal,  two  heptagonal.  Second  primary  radials  short, 
quadrangular,  three    or    four    times   as    wide    as    long.      Third 
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primary  radials  one  half  larger  than  the  second,  more  than 
twice  as  wide  as  long,  pentagonal,  axillary,  and  in  the  ray  on 
the  left  of  the  azygous  area,  and  in  each  lateral  ray,  bear 
upon  each  superior  sloping  side  two  secondary  radials,  the  last 
ones  of  which  are  axillary  and  support  on  each  upper  side 
two  tertiary  radials,  which  gives  to  each  of  these  rays  four 
arms.  In  the  ray  on  the  right  of  the  azygous  area  there  are 
three  secondary  radials  on  the  distal  side,  and  two  on  the 
proximal  side,  the  last  one  being  axillary  and  supporting  on 
one  upper  side  a  single  tertiary  radial  and  on  the  other  two 
tertiary  radials,  which  gives  to  this  ray  three  arms.  In  the 
ray  opposite  the  azygous  area,  the  third  primary  radial  bears 
upon  each  upper  side  three  secondary  radials  which  gives  to 
this  ray  two  arms.  There  are,  therefore,  seventeen  arms  and 
seventeen  ambulacral  openings  to  the  vault  in  thi9^  species. 

All  of  the  interradial  areas  connect  with  the  vault  and  are 
depressed  between  the  rays.  In  each  regular  interradial  area 
there  are  four  plates.  The  first  one  is  large,  it  is  followed  by 
two  plates,  in  the  second  range,  and  by  one  elongated  plate, 
in  the  third  range,  that  unites  with  the  plates  of  the  vault. 
In  the  azygous  area  there  are  eleven  plates.  The  first  one  is 
in  line  with  the  first  primary  radials  and  about  as  large.  It 
is  followed  by  three  plates  in  the  second  range,  three  in  the 
third  range,  two  in  the  fourth  range,  and  two  in  the  fifth 
range  that  unite  with  the  plates  of  the  vault. 

Vault  conoidal  and  covered  with  small,  polygonal,  convex 
plates  and  bearing  a  very  small  subcentral  proboscis.  No 
ovarian  pores  have  been  detected. 

This  is  a  marked  species  so  different  from  all  other  seven - 
teen-armed  species  that  occur  in  rocks  of  the  same  age  that 
no  comparison  with  any  of  them  is  necessary. 

Found  by  N.  K.  Burkett  in  the  Keokuk  Group,  at  Keokuk, 
Iowa,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

BATOCRINUS  STRENUUS,    n.    Sp. 

Plate  /,  Fig.  18,  azyr/ous  side;  Fig.  19,  aide  view. 

Species  small  but  bearing  large  and  vigorous  arms,  biturbin- 
ate.  Calyx  bowl-shaped,  about  twice  as  wide  as  high.  No 
radial  ridges.     Plates  convex. 
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Basals  form  an  hexagonal  disc  more  than  one-half  wider  than 
the  diameter  of  the  column.  First  primary  radials  very  large, 
about  as  high  as  wide,  three  hexagonal,  two  heptagonal.  Sec- 
ond primary  radials  quadrangular,  from  three  to  four  times  as 
wide  as  long.  Third  primary  radials  a  little  larger  than  the 
second,  about  three  times  as  wide  as  long,  pentagonal,  axillary, 
and  in  three  of  the  rays  bear  upon  each  upper  sloping  side  two 
secondary  radials,  which  gives  to  each  of  these  rays  two  arms. 
In  each  ray  adjoining  the  azygous  area  there  are  two  second- 
ary radials  on  the  distal  side  of  the  third  primary  radial  and 
two  on  the  proximal  side,  the  last  being  axillary,  which  gives 
to  each  of  these  two  rays  three  arms.  There  are,  therefore, 
twelve/  arms  in  this  species.  The  arms  ai*e  very  strong  and, 
above  the^first  two  or  three  cuneiform  plates,  are  composed  of 
a  double  series  of  interlocking  plates  as  is  usual  in  this  genus 
The  arms  are  subf usif orm  and  slightly  flattened  at  the  superior 
ends. 

There  is  one  plate  in  each  of  the  regular  interradial  area^. 
The  first  azygous  plate  is  in  line  with  the  first  primary  radials 
and  the  largest  plate  in  the  body.  It  is  followed  by  three  plates 
in  the  second  range  which  separate  the  secondary  radials  and 
unite  with  three  plates  belonging  to  the  vault. 

The  vault  is  conoidal.  Proboscis  not  exposed  in  our  speci- 
men. 

This  is  the  second  species  ever  described  from  the  Keokuk 
Group  having  twelve  arms.  The  other  is  B,  prc^gravis,  to 
which  this  one  has  no  resemblance.  This  species  is  distin- 
guished by  its  general  form,  twelve  arms  and  wide  azygous 
area  and  cannot  be  mistaken  for  any  other. 

Found  in  the  Keokuk  Group,  at  Boon vi lie,  Missouri,  and 
now  in  the  collection  of  Wm.  F.  E.  Gurley. 

BATOCRINUS   DELICATULUS,    n.    Sp. 

Plate  i,  Ftg.  20,  azugous  side  of  a  specimen  somewhat  compressed 

magnified  tivo  diameters;  Fig.  21,  opposite  side  view 

of  same  magnified  two  diameters. 

Species  very  small  and  delicate,  somewhat  biturbinate.  Calyx 
obpyramidal,  twice  as  wide  as  high.  Plates  convex,  more  or 
less  angular.  Radial  ridges  well  defined,  interradials  depressed, 
and  all  the  interradial  areas  connect  with  the  vault. 
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Basal  plates  form  an  hexagonal  disc  which  is  nearly  covered 
with  the  end  of  the  column.  First  primary  radials  large,  about 
as  high  as  wide,  three  hexagonal,  two  heptagonal.  Second 
primary  radials  quadrangular,  Trom  three  to  four  times  as  wide 
as  long.  Third  primary  radials  one-half  larger  than  the  second, 
between  two  and  three  times  as  wide  as  long,  pentagonal,  ax- 
illary, and  on  the  distal  side  of  each  one  adjoining  the  azygous 
area  bears  a  secondary  radial  that  supports  a  free  arm,  and  on 
the  proximal  side  two  secondary  radials,  the  last  ones  being 
axilliary,  which  arrangement  gives  to  each  of  these  rays  three 
arms.  In  each  of  two  lateral  rays  the  third  primary  radial 
supports  two  secondary  radials,  the  last  ones  being  axillary, 
which  gives  to  each  of  these  rays  four  arms.  In  the  ray  oppo- 
site the  azygous  area  the  free  arms  arise  from  each  single 
secondary  radial,  which  gives  to  this  ray  two  arms.  There 
are,  therefore,  sixteen  arms  in  this  species.  The  arms  are 
ccmiposed  of  rounded  cuneiform  plates  for  about  one-fifth  part 
of  their  length,  above  which  they  are  composed  of  a  double 
series  of  interlocking  plates  and  gradually  flatten  toward  the 
superior  ends. 

There  is  a  single  regular  interradial  in  each  area  and  it  con- 
nects with  the  plates  of  the  vault.  The  first  azygous  plate  is 
in  line  with  the  first  primary  radials  and  fully  as  large  as  any 
of  them.  It  is  followed  in  the  second  range  by  three  plates 
and  these  unite  with  the  plates  of  the  vault. 

The  vault  is  convex.  Proboscis  not  exposed  in  our  speci- 
men. 

This  is  the  tvsrelfth  species  described  from  the  Keokuk  Group 
that  boars  sixteen  arms,  but  it  is  readily  distinguished  from 
each  of  them  by  its  general  form  and  by  the  interradial  plat-es 
and  structure  of  the  arms.  It  is  a  marked  species  and  though 
our  specimen  is  small,  it  is  quite  distinct  and  not  the  young  of 
any  described  species. 

Pound  in  the  Keokuk  Group,  at  Boonville,  Missouri,  and  now 
in  the  collection  of  P.  A.  Sampson,  of  Sedalia,  Mo. 
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BATOCBINUS  RBOAU3.  n.  Bp. 
Plaie  I,  fig.  23,  ba$al  viea;  Fig.  23,  azagoui  side;  Fig.  24, 
tummii. 
Species  rather  above  medium  size,  depressed,  biturbiDate  or 
somewhat  lenticular.  Calyx  very  rapidly  spreading  from  a 
moderately  rounded  base,  and  having  a  diameter  nearly  three 
times  as  groat  as  the  height.  Plates  convex.  No  radial  ridges. 
Surface  granular.  Arm  openings  directed  a  little  above  a  hor- 
izontal line  and  not  visible  in  a  basal  view. 

Basals  form  an  hexagonal  disc  very  little  larger  than  the  diam- 
aterof  the  column  and  having  an  hemispherical  depression  for  the 
attachment  of  the  column.  An  angular  low  ridge  surrounds 
the  columnar  depression.  First  primary  radials  very  convex, 
unequal  in  size,  from  one-third  to  two-thirds  wider  than  lonp, 
three  hexagonal  and  two  heptagonal.  Second  primary  radials 
guadrangular,  from  two  to  three  times  as  wide  as  long.  Third 
primary  radials  very  little  larger  than  the  second,  more  than 
twice  as  wide  as  long,  pentagonal,  axillary  and  support  on  each 
upper  sloping  side  two  secondary  radials  the  last  of  which  is 
axillary,  and,  in  the  rays  adjoining  the  azygous  area,  and.  iu 
the  left  lateral  ray,  each  proximal  upper  f^ioping  side  bears 
two  tertiary  radials  and  each  distal  side  bears  a  single  tertiary 
radial  which  is  axillary,  and  supports  upon  each  upper  sloping 
side  two  quarternary  radials,  which  arrangement  gives  to  each 
of  these  three  rays  six  arms.  In  the  right  lateral  ray  one  side 
only  bears  quaternary  radials  as  in  the  arms  above  describei', 
and,  on  the  other  side,  the  last  secondary  radial  supports,  on 
each  upper  side,  two  tertiary  radials,  which  gives  to  this  ray 
five  arms.  In  the  ray  opix>site  the  azygous  area  che  last  sec. 
ondary  plates  bear  upon  each  upper  side  two  tertiary  radial^, 
which  gives  to  this  ray  four  arms.  There  are,  therefore,  in 
this  species,  twenty-seven  arms  and  twenty-seven  ambulacral 
openings  to  the   vault. 

The  interradial  areas  are  cut  off  from  the  vault  by  the  union 
ot  the  quaternary  and  tertiary  radials.  In  the  regular  inter- 
radial areas  there  are  only  two  plates,  one  large  plate  followed 
by  a  much  smaller  one.  In  the  azygous  area  there  are  fiv^s 
plates.  The  first  plate  is  in  line  with  the  first  primary  radials 
and  of  about  the  same   size;  it   is    followetl  by  three  plates,  in 
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the  second  range,  and  above  these  there  is  intercalated  a  sin- 
gle plate  which  is  below  the  union  of  the  first  quaternary 
plates. 

Vault  moderately  convex  and  covered  with  polygonal  convex 
and  tumid  plates.  The  proboscis  is  subcentral,  but  it  is  broken 
away  from  our  specimen. 

This  is  the  first  BiUocrtniis  ever  described,  having  twenty- 
seven  ambulacral  openings  to  the  vault,  and,  consequently,  the 
arm  formula  alone  distinquishes  it  from  all  other  species.  It 
is  peculiar  also  in  its  form  and  azygous  plates. 

Pound  by  F.  A.  Sampson  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  his  collection. 

BATOCRINUS  NITEUS,    n.    Sp. 

Plate  /,  Fig.  30 y  basal   view;    Fig.    3!,  azygous    side;    Fig.  32, 

opposHe  view. 

Species  medium  size,  biturbinate.  Calyx  moderately  trun- 
cated, obconoidal,  in  the  lower  part,  and  rapidly  spreading 
near  the  arms,  which  are  directed  horizontally,  and  the  radial 
series  project  beyond  the  interradial  areas  so  as  to  give  it  a 
stellate  outline.  No  radial  ridges.  Plates  without  ornamenta- 
tion.    Sutures  distinct. 

Basal  plates  form  a  low^  cup,  having  a  height  about  equal  to 
half  the  diameter  of  the  base,  which  is  truncated  only  the  size 
of  the  column.  Depression  for  the  attachment  of  the  column 
moderately  concave.  Cblumnar  canal  small.  First  primary 
i*adials  large,  wider  than  long,  three  hexagonal,  two  heptag- 
onal.  Second  primary  radials  quadrangular,  and  about  twice 
as  wide  as  long  Third  primary  radials  a  little  larger  than 
the  second,  about  twice  as  wide  as  long,  pentagonal,  axillary  and, 
in  the  two  rays  adjoining  the  azygous  area,  bear  upon  the  proximal 
sides  two  secondary  radials,  the  last  of  which  are  axillary  and  sup- 
port upon  each  superior  sloping  side  two  tertiary  radials,  and  bear 
upon  each  distal  side  three  secondary  radials,  which  gives  to 
each  of  these  rays  three  arms.  In  each  lateral  ray  the  third 
primary  radials  support  on  each  upper  sloping  side  two  sec 
ondary  radials,  the  last  being  axillary  and  supporting  on  each 
superior  side  two  tertiary  radials,  which  gives  to  each  of  these 
rays  four   arms.      The   ray   opposite   the   azygous  area  bears 
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upon  each  upper  side  ^iree  secondary  radials,  which  gives  to 
it  two  arms.    There  are.  therefore,  sixteen  arms  in  this  species. 

The  arm  formula  is  3+4  +  2+4+3. 

All  of  the  interratlial  areas  connect  with  the  vault.  There 
are  five  plates  in  each  of  two  regular  interradial  areas,  one  in 
Mit'  first  range,  two  in  the  second,  and  two  in  the  third,  the  longer 
line  of  which  unites  with  the  plates  of  the  vault.  lu  each  of 
the  other  two  regular  interradial  areas  there  are  six  plates, 
one  in  the  first  range,  two  in  the  second  and  three  in  the 
third,  one  of  which  connects  with  the  vault  in  one  area  and 
two  in  the  other.  In  the  intersecondary  area,  in  the  ray  on 
the  right  of  the  azygous  area,  there  is  3  plate  inserted  that 
(connects  with  the  plates  of  the  vault.  The  azygoua  area  is 
siibelliptical  in  outline,  and  contains  fourteen  plates.  The  first 
one  is  in  line  with  the  first  primary  radials  and  of  about  the 
same  size,  it  is  followed  by  three  plates  in  the  seeoud  range,  the 
middle  one  of  which  is  much  the  largest.  There  are  five 
plates  in  the  third  range,  and  an  intercalated  plate  over  tliu 
last  one,  on  the  left  side.  There  are  two  small  elongated 
plates  ill  the  fourth  range  by  the  side  of  the  upper  part  of 
the  largest  plat*',  in  the  third  range,  which  gives  us  three 
plates  in  width  at  this  point,  all  of  which  unite  with  two 
elongated  plates  that  unite  with  the  plates  of  the  vault.  The 
last  two  plattis  unite  with  a  first  tertiary  radial  on  the  left  and 
a  second  tertiary  radial  on  thf  right  and  then  extend  up  over 
part  of  the  vault. 

The  vault  is  convex  and  covei'ed  with  numerous  convex, 
polygonal  plates  and  bears  a  subcentral  proboscis.  The  inter- 
radials  are  depressed  toward  the  margin.  There  is  an  ovarian 
pore  on  each  side  of  each  pair  of  arms  and  on  each  side  of 
each  single  arm,  which  gives  to  tliis  specic^s  eighteen  ovarian 
apertures. 

There  has  never  been  but  four  sixteen -armed  s))ecies  heretofore 
described  from  the  Burlington  (Jnmp,  and  neither  one  of  them 
has  any  resemblance  to  this  species.  Tbis  species  is,  then-- 
fore,  distinguished  by  its  arm  formula,  general  shape,  and  reg- 
ular interradial  areas  and  azygous  area. 

Pound  in  the  Burlington  Group,  at  Burlington,  Iowa,  and 
now  in  the  c(jlltH'tion  of  Wn>.    F.  R.  (Jiu>y. 
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BATOCRINUS  PARIL.IS,   n.    Sp. 

Plate  lly  Fig,  i,   view  of  an  entire  specimen;  Fig.  2,  azygous 

view  of  the  calyx. 

Species  medium  size,  very  symmetrical,  bitxirbinate.  Calyx 
obconoidal,  about  twice  as  wide  as  high,  truncated  only  the  size 
of  the  column.  No  radial  ridges.  Surface  smooth  or  very  finely 
granular. 

Basals  form  a  low  cup  one-half  wider  than  the  diameter  of 
the  column.  First  primary  radials  one-third  wider  than  long, 
three  hexagonal,  two  heptagonal.  Second  primary  radials  quad- 
rangular, throe  times  as  wide  as  long.  Third  primary  radials 
a  little  larger  than  the  second,  pentagonal,  axillary  and  in  the 
ray  on  each  side  of  the  azygous  area  bear  on  the  distal  sides 
three  secondary  radials  and  on  the  proximal  sides  two  second- 
ary radials,  the  last  of  which  are  axillary  and  support  on  one 
upper  side  a  single  tertiary  radial  and  upon  the  other  two  ter- 
tiary radials,  which  gives  to  each  of  these  rays  three  ambula- 
ciial  openings  to  the  vault.  In  each  of  the  lateral  rays  the 
third  primary  radial  supports  on  each  upper  side  two  second- 
ary radials,  the  last  being  axillary  and  supporting  on  each 
upper  side  a  tertiary  radial,  which  gives  to  each  of  these  rays 
four  ambulacral  openings  to  the  vault:  In  the  ray  opposite 
the  azygous  area  the  third  primary  radial  supports  on  each 
upper  sloping  side  three  secondary  radials,  which  gives  to  this 
ray  two  ambulacral  openings  to  the  vault.  There  are,  there- 
fore, sixteen  ambulacral  openings  to  the  vault  in  this  species. 
The  arms  bifurcate  on  the  first  plate  and  hence  there  are 
thirty-two  arms  in  this  species.  The  arms  are  composed  Of  a 
double  series  of  interlocking  plates  from  the  beginning  and  flat- 
ten toward  the  superior  ends  and  become  longitudinally  con- 
cave, as  shown  in  the  illustration. 

None  of  the  interradials  connect  with  the  plates  of  the  vault. 
.There  are  three  plates  in  each  regular  interradial  area,  one  large 
followed  by  two  smaller  ones.  There  are  six  plates  in  the 
azygous  area.  The  first  one  is  in  line  with  the  first  primary 
radials  and  about  the  same  size.  It  is  followed,  in  the  second 
range,  by  three  large  plates,  subequal  in  size,  and  these  are 
followed  in  the  third  range  by~two  small  plates  directly  over 
the  middle  ])lati»  in  the  :ocoiul  rang4\ 
—3 
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The  vault  is  conoidal  and  about  as  large  as  the  calyx.  It  is 
<rovered.  with-  smootb,  polygooal  plates  and  bears  a  long,  SBaalt 
central  proboscis. 

This  species  is  distinguished  by  th«  smooth  plates  of  botti 
III*'  caiyx  and  vault,  by  the  sixteen  ambulacra!  openings,  with 
.  a  fornmla  of  34-44-2+4+3,  and  thirty-twu  arms.  It  is  further 
-  distinguished  by  the  six  plates  in  the  azygous  area.  Only  three 
Species  have  been,  heretofore,  described  from  the  Keokuk 
Group  with  thirty-two  arms,  and  none  of  them  resemble  this 
one.  There  have  been  fifteen  aj»e<Mes  described  from  the  KeoUni< 
Oroup  with  sixteen  arms  and  possibly  one  or  two  of  thest;  bavi' 
fchirty-two  arms,  but  they  i*re  ornamented  species  bearing  radial 
ridges  and  hsve  tittle  resemblance  to  this  one.  It  is  unneceo 
sary  to  make  any  comparison  with  any  other  species. 

Pound  in  tlie  Keokuk  Gnjup,  at  Boonville,  Missouri,  and  the 
Njiecimen  haviuK  the  arms  with  other  sijocimens  are  in  the 
collection  of  Wm.  F.  E.  Gurley,  and  the  one  showing  the  vault 
and  otherB  are  in  the  collection  of  S.  A.  Miller.  It  pre6or%'3S 
part  of  the  arms  opposite  to  the  side  illustrated. 

Rkmarks. — The  arms  Uatten  as  they  approach  the  sujierior 
ends  and  when  they  curve  in  or  infold  toward  the  vault  they 
beoome  longitudinally  concave  in  all  the  specimens.  This  is 
another  illustration  of  the  futility  of  undertaking  to  establish 
genei-a  on  the  chaiactor  of  the  arms,  for  if  you  can  do  so,  this 
.would  belong  to  ErefmocHnua  or  to  a  iifw  ffi-mis,  a<!cording  to 
.the  taste  of  the  author. 

^V.  BATOCRINOS   FABERI,    n.    Sp. 
Jt*laie  II,  Fig.  3,  azygous  side;  Fig.  4,  op!>n*He  vi<-u: 

Body  rather'  below  medium  size  and  somewhat  biturbiiiate  or 
wheel  shaped,  though  the  ealyx  is  decidedly  larger  than  the 
vault.  Calyx  truncated  below  and  slowly  expanding  to  the 
third  radial^  and  then  abruptly  spreading  to  the  free  arms. 
Aim  openings  directed  horiaontally.  Twice  as  wide  as  high. 
No  radial  ridges.  Plates  slightly  convex  in  the  superior  part 
and  tumid  below.     Surface  granular. 

Basals  short  and  form  a  low  subhexagonal  disc,  with  slight  re- 
entering angles.  The  disc  is  about  one-fourth  wider  than  the 
diameter  of  the  column  and    bears  n    shallow    concave   depres- 
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sion  for  the  attachment  of  the  column,  and  a  small  round 
columnar  canal.  First  radials  a  little  wider  than  long,  three 
hexagonal,  two  heptagonal.  Second  radials  quite  small,  quad- 
rangular, and  three  or  four  times  as  wide  as  long.  Third 
primary  radials  about  twice  as  large  as  the  second,  pentagonal, 
axillary  and  bear  upon  each  upper  sloping  side. two  secondi^ry 
radials,  the  last  one  being  axillary,  and  supportinig  in  some 
rays  a  single  tertiary  radial  and  in  others  two  tertiary  radials, 
which  arrangement  gives  to  each  ray  four  arms.  There  are, 
therefore,  twenty  arms  in  this  species  and  twenty,  ambulacral 
openings  to  the  vault. 

There  are  two  plates  in  each  regular  interradial  area, .  the 
first  one  large  and  tumid,  the  second  one  much  smaller.  There 
are  five  plates  in  the  azygous  area.  The  first  one  is  in  line 
with  the  first  primary  radials  and  rather  larger  than  either  of 
them.  It  is  followed  by  three  plates  in  the  seooiud  range,  ^  the 
middle  one  being  the  smallest  and  quadrangular.  Above  the 
middle  plate  there  is  a  smaller  and  wider  plate.  The  plates 
ill  the  azygous  area  look  very  much  like  the.  three  primary 
radials  in  a  radial  series,  and  the  first  regular  iiiterradial  on 
each  side  of  the  quadrangular  middle  plate,  as  shown  Jn. the 
illustrations.     No  ovarian  pores  can  be  detected. 

The  vault  is  convex,  without  interradial .  depressions  and 
covered  with  poly^ronal  convex  platos.  It  bears  a  subqentral 
proboscis. 

This  species  is  distinguished  among  those  bearing  twenty 
arms,  by  its  general  form  and  by  the  azygous  plates. 

It  was  found  in  the  Burlington  Group,  in  Adams  county, 
Illinois,  and  is  now  in  the  collection  of  Charles  L.  Faber. 

BATOCRINUS   PETTISENSIS,   U.    sp. 

Flafe  llj   Fig,  5,  azygous  aide;  Fig,  6,  opposite  view. 

Species  medium  size,  biturbinate,  calyx  and  vault  subequal. 
Calyx  rather  broadly  truncated,  obconoidal,  most  expanded 
opposite  the  azygous  area,  ann  openings  directed  nearly  hori- 
zontally, but  not  visible  in  a  basal  view.  No  radial  ridgas. 
Plates  highly  convex  or  tumid. 

Basal  plates  form  an  hexagonal   disc   that    bears  an   tiemis- 

.  ...     ..| 

pherical  depression  for  the  attachment  of  tne  column,  and  has 
a  diameter  one- half  greater  than  the  diameter  of   the  column. 


■    so 

First  primary  radials  wider  than  long,  very  tirniid,  three 
hexagutial.  two  heptagonal.  Second  primary  radials  small, 
quadrangular,  three  or  four  times  as  wide  as  long.  Third 
primary  radials  twice  as  large  as  the  second,  pentagonal,  ax 
illary,  and  support  on  each  upper  sloping  side  two  secondary 
radisls,  the  last  of  which  are  axillary  and  suppoi-t  on  each 
upper  sloping  side  two  tertiary  radials,  except  in  the  arms 
adjoining  the  azygous  area  where  there  are  three,  which  ar- 
rangement gives  to  each  ray  four  arms.  There  are,  therefore, 
twenty  arms  in  this  species. 

None  of  the  interradial  areas  connect  with  the  vault.  There 
is  a  siogle  plate  in  the  regular  inten^ial  area,  on  the  right 
of  ih6  azygoos  area,  and  two  plates  .in  eqch  of  the  other  regu- 
lar tnterradial  areas,  the  first  one  lai^,  the  second  one  smaller. 
AJEygons  area  snbovate  and  contains'  eigbi  plates.  The  first 
oAe  Is  in  Ih»  IPitb'the  first  primary  radials  and  fully  as  large. 
tt  ta  fMlowed  by  tin'ee  plates  in  the  seccmd  range,  three  plates 
tn  the  tMrd  range,  and  one  small  plate  in  the  fourth  range, 
irtlfch  is  cat  off  from  the  vault  by  the  third   tertiary   radials. 

The  vault  is  convex  and  covered  with  tnmld  polygonal  plates, 
and  bcnu^  a  rfttlier  large  snbceatral  proboscis. 

This  species  is  distinguished  from  all  other  twenty-armed 
species  by  the  third  tertiary  radials  adioining  the  azygous  area 
and  by  the  form  of  the  a/,ygous  area  and  the  number  of  plates 
it  contains.     It  is  unnecessary  to  carry  the  comparison  further. 

Found  in  the  Burlington  Group,  at  Sedalia,  Missouri,  and 
now  in  the  collection  of  F.  A.  Sampson, 

BATOCRINUS    SPURIL'S,   n.    Sp. 

Plate  J  J.  Fig.  7,  one  of  the  azygous  sides;  Fig.  S,  the  other  azygous 
side;  Fig.  &,  opposite  vieic. 

The  specimen  to  which  we  have  attached  the  name  above  is 
medium  size,  robust,  has  only  four  rays,  eighteen  arms  and 
two  azygous  areas.  If  it  is  abnormal,  we  are  unable  to  refer 
it  to  any  described  species,  and  as  it  is  extraordinary  and 
bears  no  evidence  of  ever  having  been  injured,  we  think  wo 
are  justified  in  giving  it  a  name  and  describing  it. 

It  U  biturbinate.     Plates  convex  or  tumid. 
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Basals  stand  upright,  and  form  a  cup,  about  one-half  wider 
than  the  diameter  of  the  column,  having  a  height  equal  to 
about  one- third  of  the  diameter,  rather  deeply  notched  at  the 
sutures  and  having  a  hemispherical  depression  for  the  at- 
tachment of  the  column.  Columnar  canal  cinquefoil.  First 
primary  radials  unequal  in  size,  wider  than  long,  three  hex- 
agonal, one  heptagonai.  Second  primary  radials  four  times  as 
wide  as  long,  quadrangular.  Third  primary  radials  three  or 
four  times  as  large  as  the  second,  pentagonal,  axillary,  and  in 
two  of  the  rays  support  on  each  upper  side  two  secondary  ra- 
dials, the  last  being  axillary  and  supporting  on  each  upper 
side  two  tertiary  radials,  which  gives  to  each  of  these  rays 
four  arms.  In  the  other  two  rays,  one  of  which  is  on  the  left 
of  an  azygous  area  and  the  other  between  tlie  azygous  areas, 
there  is  on  one  side  of  the  third  radials  two  secondary  radials, 
the  last  being  axillary  and  supporting  two  tertiary,  radials,  and 
on  the  other  side  a  secondary  radial  which  is  axillary  and  sup- 
ports on  one  side  two  quaternary  radials  and  upon  the  other 
a  tertiary  radial  which  is  axillary  and  supports  two  quaternary 
radials,  which  arrangement  gives  to  each  of  these  rays  five 
arms.     There  are,  therefore,  eighteen  arms  in  this  species. 

In  each  of  the  two  regular  areas  there  are  two  plates,  one 
large  followed  by  a  smaller  one.  In  one  azygous  area  there 
are  six  plates  and  in  the  other  seven.  The  first  is  in  .line  with 
the  first  primary  radials  and  of  about  the  same  size.  It  is  fol- 
lowed, in  the  second  range,  by  three  plates  and  in  the  third 
range  by  two  plates  in  one  area  and  three  in  the  other. 

Vault  convex  and  covered  by  tumid,  polygonal  plates  and 
bears  a  rather  large  subcentral  proboscis. 

Pound  in  the  Burlington  Group,  at  Burlington,  Iowa,  and 
now  in  the  collection  of  A.  Albers,  of  Cincinnati. 

Remarks.  —There  have  been  described  one  hundred  and 
seventy-seven  species  of  Batocrinua^  from  the  Subcarboniferous 
rocks  of  North  America,  and  none  from  rocks  higher  or  lower, 
in  the  (Geological  scale,  if  we  except  Actinocrihua  praecursor, 
Hall,  from  the  Hamilton  Group,  which  has  been  referred  to 
DoTffcnnup,  by  some  authors,  and  may  be  a  Balocrhvs  or  be- 
long to  some  other  genus.  It  is  certainly  not  an  Aclhiocmnn*, 
and  we  see  no  reason  to  think  it  is  a  Dorycrinns^  but  the  basal 
and  radial  series  are  the  same  as  in  Btilocrinus,     Of  these  one 


2-2 

hundred  and  seventy-seven  species,  twenty- four  have  been  re- 
ferred to  Eretmocrinus^  which  genus  we  have  elsewhere  shown 
is  based  upon  an  association  of  peculiar  specific  characters, 
one  or  more  of  which  belongs  to  ordinary  BaioerinuSf  and  each 
of  which  occurs  in  species  undoubtedly  referable  to  Bt^oerimu. 
Beside,  Eretmoerinua  is  .only  found  associated  with  Baioentmf, 
from  the  Burlingtcm  to  the  Warsaw  QrovLp. 

Three  species  only  have  been  described  from  the  Kinderhook 
Group  or  rocks  below  the  Burlingfam  and  ench  of  these  pos- 
sessed twenty  arms,  and  only  two  from^the  Kaskaskia  Group, 
one  of  which  possessed  eighteen  and  the  other  twenty  arms. 

In  the  Burlington  Group  tl^ey  are  found  with  eight,  ten, 
twelve,  thirteen,  fourteen,  fifteen,  sixteen,  seventeen,  eighteen, 
nineteen,  twenty,  twenty  one,  twenty-two,  twenty-three,  twenty- 
four,  twenty-six  and  twenty-seven  arms.  In  all  the  range  of 
arm  formulas  from  eight  to  twenty-seven  only  nine,  eleven 
and  twenly-five  are  unknown.  The  most  numerous  species 
po^ssed  eighteen,  twenty  and  twenty- two  arms. 
]iM  the  Keokuk  Group  they  are  found  with  twelve,  fourteen, 
fifteen,  sixteen,  seventeen,  eighteen,  nineteen,  twenty,  twenty- 
one,  twenty-two,  twenty-four,  twenty-five,  twenty-six,  twenty- 
eiglit,  twenty  nine,  thirty,  thirty-two,  thirty-three,  thirty-six 
and  forty  arms.  The  most  numerous  species  possessed  sixteen, 
seventeen,  eighteen,  twenty  and  thirty -two  arras.  In  all  the 
range  of  arm  formulas  from  twelve  to  forty  only  thirteen, 
twenty-three,  twenty-seven,  thirty-one,  thirty-four,  thirty-five 
and  thirty-seven  to  thirty-nine  are  unknown. 

In  the  Warsaw  and  St.  Louis  Groups  they  are  found  with 
seventeen,  eighteen,  twenty  and  forty  arms.  The  most  numer- 
ous species  possessed  eighteen  and  twenty  arms. 

It  will  be  noticed  that  while  no  species  has  been  described 
from  the  Burlington  Group  with  twenty  five  arms,  some  have 
been  described  with  that  number  in  the  Keokuk.  It  must  bo 
b jrne  in  mind  too  that  some  species  have  been  imperfectly  do- 
scribed  without  giving  the  arm  formula,  and  it  may  be  that  the 
few  missing  links  in  the  arm  formulas,  from  eight  to  forty, 
can  or  will  be  supplied.  Any  one  studying  these  forms  muiKt 
become  convinced  that  the  arm  formula,  in  all  cases,  in  this 
genus,  is  of  specific  importance.     After  having  examined  many 
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thousand  specimens  belonging  to  this  genus,  we  are  free  to 
say,  that  in  no  case  have  we  found  two  specimens  having  ^. 
different  number  of  cu^ns,  that  agreed  in  other  characters,  and 
hence  the  number  of  arms,  as  shown,  in  the  calyx,  before  the 
arms  became  free,  must  rank  in  the  first  degree  in  determin- 
ing the  specific  characters  and  in  entitling  the  form  to  a  specific 
name. 

As  no  crinoidal  species  has  ever  been  known  to  pass  from 
the  Kinderhook  to  the  Burlington,  or  from  the  Burlington  to 
the  Keokuk,  or  from  the  Keokuk  to  the  Warsaw  or  St.  Liouis, 
or  from  the  St.  Liouis  to  the  Kaskaskia,  we  have  forty -three 
species  above  mentioned  that  may  be  distinguished  by  the 
number  of  arms  alone. 

We  do  not  claim  to  have  been  original  in  laying  stress  upon 
the  arm  formula,  in  determining  species,  in  this  genus,  for 
Prof.  James  Hall,  in  the  contributions  to  the  Palaeontology  of 
Iowa,  published  in  1859,  very  properly  defined  the  arm  formula 
as  of  specific  importance,  in  all  the  Actinocrinidce,  he  described 
in  that  work. 

The  radial  series  furnished  the  characters  for  the  determin- 
ation of  species  no  less  important  than  the  arm  formula.  In 
some  species  the  first  secondary  radials  are  axillary,  and  in 
other  species  the  second  secondary  radials  are  axillary.  No 
two  specimens  possessing  these  characters  can  belong  to  the 
same  species.  It  will  be  seen  at  once  that  the  specimen  hav 
ing  two  secondary  radials  will  have  ten  more  radial  plates 
within  the  calyx  than  the  specimen  having  only  one  secondary 
radial,  and  a  further  examination  will  disclose  the  fact  that 
the  interradial  areas  are  correspondingly  different  and  the  ^ 
plates  different  in  number  or  in  size.  The  first  tertiary  radials 
may  bear  arms  or  they  may  be  axillary,  and  the  second  tertiary 
radials  may  bear  arms  or  they  may  be  axillary,  but  no 
two  specimens  can  belong  to  the  same  species,  if  they  differ 
in  these  respects.  That  is,  if  one  specimen  has  a  single  teritary 
radial  and  another  has  two  teritary  radials  they  cannot  belong 
to  the  same  species.  And,  again,  while  the  number  of  arms 
in  two  species  may  be  the  same,  yet  the  radial  series  will  bo 
entirely  different;  for  example,  one  specimen  may  have  three 
arms  in  each  of  four  rays  and   four  arms  in  the  other  making 
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sixteen  arms,  and  another  may  have  three  arms  m  each  of  two 

rays,  and  four  arms  in  each  of  two  rays,  and  two  arms  in  MiG 
nther,  luakiug  sixteeu  arms.  In  such  case  the  two  speciaieas 
will  beloug  to  ditferent  Species.  It  will  be  apparent  that  the 
I'lianges,  in  the  latter  res()ect,  may  be  very  numerous  in  spec 
iineiis  having  sixteen  or  mort-  arms,  and  we  lind.  in  fait,  thai 
such  is  the  case  It  will  be  seen  that  these  changes  alone  will 
provide  for  more  species  thau  have  been  destTibed.  These  are 
therefore,  fundamental  variations.  The  general  form,  however, 
may  be  taken  into  consideration,  and  the  regular  and  azygous 
areas  dependent  thereon  as  controlling  the  form,  and  also  the 
surface  ornamentation,  especially  where  it  includes  the  presence 
or  absence  of  radial  ridges,  and  these  particulars  may  be  of 
specifi.:  importance.  But  to  place  these,  species  m.  a  family 
distinct  from  the  Aclinocrinidce  is  without  any  warrant  so  far 
us  any  learning  has  extended. 

AGABIOOGBIHUB   ADAKSEMBIB,   n.   sp. 

Plate  I,  Fig.  7,  ozggoua   side  view;  Fig.  8,  summit  view.  Fig. 
,  9,  haaal  view. 

Species  medium  or  above  medium  size.  Calyx  nearly  flat, 
though  slightly  convt-x  aix>ut  the  basals  and  first  radials.  Out- 
line sub}»entagonal.  Plates  thick,  more  or  less  convex,  and 
part  of  them  subspinous.     Armoiienings  directed  rather  b<>lott 

.  Ji  horizontal  line. 
;  Basals  form  an  hexagonal  disc,  very  little  wider  than  tlie 
diameter  of  the  column,  that  contains  a  hemispherical  depress- 
sion  for  the  attachment  of  the  column.  Columnar  canal  quite 
small.  The  first  primary  radials  are  large,  rather  wider  than 
long,  three  hexagonal  and  two  heptagonal.  All  of  them  arc 
sculptured  so  as  to  be  pyramidal  or  subspinous,  the  apices-ex- 
tending below  the  basals,  so  that  a  specimen  laid  upon  tt  t«bU' 
.  .  will  rest  upon  these  plates  and  the  jwint  of  the  first  azygous 
plate.     Second  primary  radials  short,  quadrangular,  fom^or  fivo 

.  times  as  wide  as  long.  Third  primary  radials  aboutone-half 
larger  than  the  second,  pentagonal,  axillary,  and  in  thi-oe  of 
the  rays  support  on  each  upper  sloping  side  two  secondary 
radials,  which  gives  to  each  of  these  rays  two  arms.  On  the 
dislRl   side  of  each   third   primary  radiiil    itdjoining  the  azygoil;; 
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area,  there  are  two  secondary  radlals,  and  on  the  proximal 
side  a  single  secondary  radial,  which  is  axillary  and  supports 
upon  the  distal  superior  sloping  side  a  single  tertiary  radial, 
and  on  the  proximal  side  two  tertiary  radials  which  gives  to 
each  of  these  rays  three  arms.  There  are,  therefore,  in  this 
species  twelve  arms.  The  last  tertiary  and  secondary  radial  in 
each  series  is  thicker  and  more  convex  than  the  adjoining 
plates,  and  the  ambulacral  openings  are  in  part  exposed  in  a 
basal  view. 

In  one  of  the  regular  interradial  areas  there  are  only  two 
plates,  in  eacn  of  the  other  three  regular  interradial  areas 
there  are  three  plates.  The  first  one  rests  between  the  super- 
ior sloping  sides  of  the  first  primary  radials  and  extends  up 
between  the  first  secondary  radials.  It  is  followed  by  one  nar- 
row elongated  plate  in  one  of  the  areas  and  by  two  narrow 
elongated  plates  in  the  other  areas  that  connect  with  two  plates 
belonging  to  the  vault.  The  first  azygous  plate  is  in  line  with 
the  first  primary  radials,  about  as  large  and  heptagonal.  It  is 
followed  by  three  plates  in  the  second  range,  which  are  sub- 
equal  in  size,  and  each  wider  than  long.  In  the  third  range 
there  is  a  single  plate  that  separates  the  tertiary  radials  and 
extends  to  the  top  of  the  calyx,  where  it  is  truncated  the  full 
width  and  unites  with  a  single  plate  belonging  to  the  vault. 

The  vault  is  moderately  convex  and  is  covered  with  large, 
convex,  polygonal  plates  and  a  very  large  heptagonal  central 
plate  that  supports  a  long,  robust,  conical  spine.  The  spine 
commences  to  rise  at  the  sutures  of  the  seven  adjoining  plates. 
There  is  no  indication  of  an  azygous  orifice,  but  the  sutures 
between  some  of  the  plates  on  the  azygous  side  of  the  central 
spine  are  obscure  and  possibly  the  orfice  was  covered  with  valvular 
plates,  which  have  fallen  back  in  place  so  as  to  absolutely 
close  it  without  preserving  the  sutures.  But  in  any  event  the 
orifice  must  have  been  very  small. 

This  is  a  peculiar  species,  probably  more  nearly  related  to 
.4.  hodgsoni  than  to  any  other  heretofore  described.  It  does  not 
need  any  comparison,  however,  with  that  species  to  distinguish 
it. 

Found  by  C.  S.  Hodgson  in  the  Burlington  Group,  in  Adams 
county,  Illinois,  and  now  in  the  collection  of  S.  A.  Miller. 


ACTINOCKINDS    PALLDBRDM.    D.    8p. 

Pktie  J,  Fig.  25,  ftosol  view;  Fig.  26,  aummii  vieie;  Fig.  27, 
(ucygouM  aide. 

Species  medium  size,  somewhat  lentioular,  though  the  calyz 
is  ku-ger  than  the  vault.  Calyx  basin-shaped,  two  aud  a  half 
times  as  wide  as  high.  No  radial  ridges.  Plates  thick,  tumid 
and  sculptured,  so  as  to  be  more  or  less  pyramidal.  Ambula- 
cral  openings  directed  upward  and  not  visible  in  a  basal  view. 

Basals  form  an  hexagonal  disc  with  slight  reentering  angles, 
having  an  hemispherical  depression  for  the  attachment  of  the 
column,  and  a  diameter  about  one-half  more  than  the  diameter 
of  the  column.  First  primary  radials  rather  larger  than  any 
other  plates,  in  the  body,  three  hexagonal  and  two  heptagonal. 
Second  primary  radials  about  two-thirds  as  large  as  the  first 
and  hexagonal.  Third  primary  radials  about  the  size  of  the 
second,  pentagonal,  axillary,  and  support  on  each  upper  slop- 
ing side  a  single  secondary  radial,  about  the  size  of  a  third 
primary  radial,  which  is  axillary  and  bears  upon  each  upper 
sloping  side  a  single  tertiary  radial,  .which  arrangement  gives 
to  this  species  twenty  arms  and  twenty  ambulacral  openings 
to  the  vault. 

All  of  the  interradial  and  intersecondary  radial  areas  connect 
with  the  vault.  In  the  regular  interradial  areas  there  is  one 
plate  in  the  first  range,  two  in  the  second,  two  in  the  third, 
and,  in  some  of  the  areas,  one  m  the  fourth  range  that  con- 
nects with  the  plates  of  the  vault.  In  other  cases  there  ai'e 
two  plates  in  the  fourth  range.  There  are,  therefore,  six  plat«s 
in  some  of  the  regular  areas,  and  seven  plates  in  other  areas. 
There  is  a  single  plate  in  each  intersecondary  radial  area,  and 
it  connects  with  the  plates  of  the  vault.  In  the  azygous  area 
there  are  fifteen  plates.  The  first  plate  is  in  line  with  the  first 
primary  radials,  and  nearly  as  large.  It  is  followed  by  three 
plates  in  the  second  range  and  four  plates  in  the  third  range, 
one  of  which  extends  as  high  as  the  top  of  the  fourth  range. 
In  the  fourth  range  there  are  two  plates,  and  two  in  the  fifth 
range,  and  two  in  ihe  sixth  range,  both  of  which  connect  with 
the  plates  of  the  vault. 

The  vault  is  only  moderately  convex,  and  is  covered  with 
nume)*ous  small,  polygonal  plates.  The  smaller  plates  are  con- 
vex and  the  larger  ones  subspinous. 
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The  proboscis  is  small  and  central.  No  ovarian  pores  can 
be  detected  in  our  specimen,  and  hence  it  is  probable  that  they 
opened  through  the  first  plates  of  the  free  arms. 

This  species  is  distinguished  by  its  general  form,  *peculiar 
vault,  interradial,  azygous  and  intersecondary  areas.  Though 
eighteen  species  have  been  heretofore  described  from  the  Bur- 
lington Group,  bearing  twenty  arms,  none  of  them  have  any 
near  affinity  with  this  species. 

Pound  by  P.  A.  Sampson,  in  the  Burlington  Group,  at  Se- 
dalia,  Missouri,  and  now  in  his  collection. 

AMPHORACRINUS  SAMPSONI,   U.    Sp. 

Plate  /,  Fig,  28,  azygatis  view;  Fig.  29,  opposite  aide. 

Species  varying  from  medium  to  large  size.  We  have  a 
specimen  one-half  larger  than  the  one  illustrated.  Calyx  bowl- 
shaped,  subpentagonal,  about  as  high  as  wide.  Radial  ridges 
distinct  and  subangular.  Interradial  areas  very  wide  between 
the  arms,  where  they  unite  with  the  plates  of  the  vault.  Plates 
depressed  convex,  but  none  of  our  specimens  preserve  the  sur- 
face ornamentation,  if  it  was  ornamented.  Column  round  and 
small. 

Basals  form  a  shallow  hexagonal  cup,  about  two  and  a  half 
times  as  wide  as  the  diameter  of  the  column,  and  bearing  a 
slightly  concave  depression  for  the  attachment  of  the  column. 
Pirst  primary  radials  are  the  largest  plates  in  the  calyx;  they 
differ  somewhat  in  size,  and  each  one  is  about  as  long  as  wide, 
three  hexagonal  and  two  heptagonal.  Second  primay  radials 
differ  in  size  from  about  one-half  to  three-fourths  as  large  as 
the  first.  They  are  hexagonal  and  nearly  as  long  as  wide. 
Third  primary  radials  are  much  smaller  than  the  second,  pen- 
tagonal, axillary,  and  support  on  each  superior  sloping  side 
two  secondary  radials,  which  arrangement  gives  to  this  species 
ten  arms. 

There  are  six  regular  interradials  in  each  area.  The  first 
one  is  as  large  as  a  second  primary  radial.  It  is  followed  by 
two  plates  in  the  second  range  and  three  in  the  third,  which 
unite  with  the  plates  of  the  vault.  There  is  a  small  plate  in 
each  intersecondary  radial  area  that  unites  with  the  plates  of 
the  vault.     The  plates  in  the  azygous  area  are  numerous,  and 


are  not  disposed  in  ranges,  but  the  plates  on  the  sides  are 
longer  and  larger  tlian  those  tuore  central.  The  first  plate  is 
in  line  with  the  first  primary  radials,  though  somewhat  smaller. 
It  is  foHowed  by  three  plates  in  the  second  range,  the  middle 
one  being  much  the  smallest.  There  are  five  plates  in  tlie 
third  range,  but  the  one  on  each  side  extends  up  two  i-anges 
higher  than  the  three  middle  ones  do,  or  there  may  be  said  to 
be  as  many  as  Um  .small  plalea  over  the  central  part  of  this 
area  before  they  get  as  high  as  the  two  lateral  tilates  in  the 
third  range.  The  azygous  area  is  very  wide  In  the  superior 
part,  and  the  small  platos  graduate  into  those  ot  the  vault  so 
that  no  definite  line  can  be  drawn  between  them.  As  near  as 
we  can  judge,  however,  there  should  be  credited  to  the  calyx, 
in  tins  area,  about  forty  ]))ates.  The  two  arms  in  each  radial 
series  are  close  together  ou  each  side  nt  the  azygous  area, 
while  the  area  is  wide,  somewhat  bulged,  and  covered  with 
small,  irregularly  disposed  plates. 

The  vault  is  unknown.  The  species  is  far  removed  from  all 
heretofore  described. 

Pound  by  F,  A.  Sampson,  in  whose  honor  we  have  pi-ojxjsed 
the  specific  name,  in  the  Chouteau  limestone,  at  Sedalia,  Mis- 
souri, and  now  in  his  collection. 

Family  POTERIOCRINID.^. 

BARYCRINtlS  NEGLECTUS,   n.    Sp. 

Plale  If,   Fig.  10,  azygou»  viewj  Fig.  11,  opposUe  view;  Fig.  12, 

side  view.     Specimen  sHghlly  compressed. 

Species  medium  size.  Calyx  obconoidal.  Height  nearly 
equal  to  the  greater  diameter.  Surface  granular.  Deep,  longi- 
tudinal depressions  between  the  subradials,  and  round,  deep 
pits  at  the  angles  between  the  subradials  and  radials.  Column 
round, 

Basals  longer  than  wide  and  forming  a  cup  more  than  one- 
third  the  length  of  the  calyx.  Subradials  longer  than  wide, 
by  reason  of  the  longitudinal  pits,  they  are  contracted  in  the 
middle;  four  hexagonal  and  one  heptagonal.  First  radials 
wider  than  long,  deeply  pitted  at  the  inferior  angles,  and  trun- 
cated about  three- fourths  of  the  width  above  for  the  first  arm 
plates,  or  second  radials.  from  which  they  are  separated   by  a 
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gaping  suture.  The  second  radials  or  first  arm  plates  appear 
to  be  attached  to  the  vault  but  they  are  followed  by  two  rounded 
plates  and  these  by  an  axillary  plate.  If  these  four  plates 
are  attached  to  the  vault  and  the  arms  do  not  become  free 
until  they  bifurcate,  then  this  is  a  very  remarkable  species. 
The  five  radial  series  bifurcate  on  the  fourth  plate  above  the 
gaping  suture  and  it  is  very  clear  that  the  arms  are  then  free. 
Above  this  part  our  specimen  does  not  preserve  any  char- 
acters. 

The  azygous  area  is  also  peculiar.  The  first  plate  is  large 
and  protuberant.  It  truncates  a  subradial  broadly  and  slightly 
truncates  another  and  reaches  higher  than  the  adjacent  first 
radials,  where  it  has  two  superior  sloping  sides  and  supports 
on  each  a  series  of  rounded  plates,  that  look  externally  like 
arm  plates  but  of  course  they  form  part  of  the  vault. 

This  species  is  distinguished  by  its  form,  radial  system,  and 
hexagonal  first  azygous  plate.  -  The  calyx  is  like  that  of  a 
PateriocriniLS  and  the  pits  and  azygous  area  and  plates  link  it 
with  Barycrinus,     It  can  not  be  mistaken  for  any  other  species 

Found  in  the  Keokuk  Group,  at  Crawfordsville,  Indiana,  and 
now  in  the  collection  of  Wm.  P.  E.  Gurley. 

POTERIOCRINUS  ALBERSI,   n.    Sp. 

Plate  II J  Ftg.  15,  azygous  side  magnified  two  diameters;  Fig.  16^ 
opposite  viewj  tux)  diameters;  Fig.  17,  basal  view.     The 

specimen  is  slightly  compressed. 

Species  small;  plates  covex,  angular,  rough.  Calyx  saucer- 
shaped,  about  two  and  a  half  times  as  wide  as  high;  plates 
convex,  surface  granular. 

Basals  hidden,  or  nearly  so,  by  the  column.  Subradials  as 
long  as  wide  and  form  with  the  basals  a  low  cup.  First  radials 
one-half  wider  than  long,  pentagonal,  highly  convex  toward 
the  superior  central  part,  truncated  the  entire  width  above  and 
separated  from  the  second  radials  by  a  gaping  suture.  Second 
rddials  about  as  long  as  wide,  constricted  and  angular  in  the 
middle,  axillary  and  support  upon  the  upper  sloping  sides  the 
free  arms.  The  arms  do  not  bifurcate.  There  are,  therefore, 
ten  arms  in  this  species.     The  arms  are  long  and  composed  of 
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a  single  series  of  long  cuneiform  plates  that  alternately  pro- 
ject for  the  support  of  coarse  pinnules.  The  arms,  therefore, 
have  quite  a  rough  aspect. 

The  azygous  plates  are  alternately  arranged.  The  first  one 
is  pentagonal,  rests  between  the  superior  sides  of  two  subra- 
dials  and  below  the  first  radial  on  the  right  and  abuts  against 
the  second  and  third  plates.  The  second  aaygous  plate  trun- 
cates a  subradial  and  abuts  the  fLr&t  radial  on  the  left  and  the 
first  and  third  azygous  plates  on  the  right.  The  third  azygous 
plate  truncates  an  angle  on  the  first  plate  and  separates  the 
first  radial  on  the  right  from  the  second  azygous  plate.  Above 
these  the  alternate  arrangement  is  continued  as  far  as  the  area 
is  exposed  in  either  of  our  specimens. 

This  species  is  distinguished  by  its  saucer-shaped  calyx«  con- 
vex and  tumid  plates  and  ten  rough  arms  composed  of  long 
cuneiform  plates.  It  is  one  of  the  kind  that  has  been  referred 
to  8oapkiocrimi8j  on  account  of  the  arm  structure,  but  it  does 
not  agree  with  that  genus,  in  the  structure  of  the  azygous 
sirea,  but  on  the  contrary  is,  in  that  respect,  a  Pateriocrinus 
to  which  genus  we  refer  it.  It  will  not  be  mistaken  for  any 
other  species. 

Pound  by  the  late  Wm.  McAdams,  in   the  Kaskaskia  Group, 
in  Monroe  county,  Illinois,  and  now   in  the   collection  of   Wm 
P.  E.  Gurley.     The  specific  name  is  intended  as  a  compliment 
to  the  artist  and  palaeontologist  who  made  the  illustrations  for 
this  Bulletin. 

POTERIOCRINUS   LAUTUS,    n.  Sp. 

Plate  Ily  Fig.  18,  azygous  side;  Fig.  19,  opposite  view. 

Species  medium  size.  Plates  angular,  convex,  rough.  Calyx 
saucer-shaped,  more  than  three  times  as  wide  as  high.  Surface 
granular. 

Basals  hidden  or  nearly  so  by  the  column.  Subradials  about 
as  long  as  wide  and  forming  a  pentagonal  disc  very  slightly 
saucer-shaped.  Pirst  radials  twice  as  wide  as  long,  pentagonal, 
flattened  centrally,  truncated  the  entire  width  above  and  sep- 
arated from  the  second  radials  or  brachials  by  a  gaping  suture. 
Second  radials  wider  than  long,  constricted  in  the  middle  and 
in  four  of  the  rays  axillary,  pentagonal  and  have  steep  upper 
sloping  sides  for  the  free  arms.      The   arms   are   composed  of 


31 

cuneiform  projecting  plates.  In  the  ray  on  the  right  of  the 
susygous  area  the  arms  bifurcate  on  the  fifth  plate  and  the 
branch  adjoining  the  azygous  area  does  not  bifurcate  again, 
but  the  next  one  bifurcates  on  the  ninth  plate.  The  distal  ray 
bifurcates  on  the  seventh  plate  and  the  proximal  one  does  not 
bifurcate.  In  other  words,  in  this  ray,  one  distal  ray  bifur- 
cates and  the  other  does  not,  and  one  proximal  ray  bifurcates 
and  the  other  does  not,  which  is  an  unusual  method.  In  the 
other  three  lateral  rays  the  arms  bifurcate  on  the  sixth  plate 
and  the  distal  arms  bifurcate  on  the  sixth,  seventh  and  eighth 
plates  and  the  proximal  arms  do  not  bifurcate.  This  arrange- 
ment gives  to  each  of  these  four  rays  six  arms.  In  the  ray 
opposite  the  azygous  area  the  only  bifurcation  takes  place  on 
the  fifth  plate,  which  gives  to  it  two  arms.  There  are,  there- 
fore, thirty-eight  arms  in  this  species. 

The  first  azygous  plate  rests  on  the  sloping  side  of  a  subra- 
dial  and  slightly  truncates  another  below  the  first  radial  on  the 
right,  and  abuts  the  second  and  third  azygous  plates.  The 
second  plate  truncates  a  subradial  and  abuts  the  first  radial  on 
the  left  and  extends  above  the  gaping  suture.  The  third  plate 
truncates  the  first  and  extends  nearly  as  high  as  the  first  arm 
plate.    Above  these  the  plates  are  alternate  as  far  as  disclosed. 

This  species  is  distinguished  by  its  low  calyx,  thirty-eight 
arms  and  rough  angular  aspect.  It  is  one  of  the  kind  that  has 
been  referred  to  Scaphiocrinus  on  account  of  the  rough  arms, 
but  it  d^s  not  agree  with  that  genus,  in  the  structure  of  the 
azygous  area,  but  agrees  with  PoteriocrinuSf  to  which  genus  we 
refer  it.  We  think  it  is  not  a  Zeacrinus  with  which  it  has 
some  afiinity.     It  cannot  be  mistaken  for  any  other  species. 

Found  in  the  Keokuk  Group,  at  Boonville,  Missouri,  and  now 
in  the  collection  of  F.  A.  Sampson. 

POTERIOCRINUS    NEGLECTUS,    n.    Sp. 

Plaie  IV,  Fig.  3,  side  view,  azygous  area  on  the  right;  Fig.  4, 

side  view,  azygous  area  on  the  left:  Fig.  5,  azygous 

side;  the  specimen  is  laterally  compressed, 

as  shown  by  the  illustrations. 

Species  medium  or  below  medium  size,  constricted  above  the 
first  radials.  Calyx  short,  cup- shaped.  Plates  slightly  convex; 
sutures  distinct;  surface  granular.     Column  quite  small. 
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Basals  small  but  extending  beyond  the  column  and  forming 
a  low  cup  that  is  visible  in  a  side  view.  Subradials  rather  large 
and  about  as  wide  as  high.  First  radials  a  little  wider  than 
long,  pentagonal,  truncated  the  entire  width  above  and  sepa- 
rated from  the  second  radials  or  brachials  by  a  slightly  gapng 
suture.  A  single,  elongated  brachial  or  second  radial,  rounded 
and  contracted  in  the  middle,  and  axillary,  in  four  of  ttie  n^s, 
supports  upon  its  upper  sloping  sides  the  free  arms.  In  tiie 
ray  on  the  right  of  the  azygous  area  the  first  brachial  or  sec- 
ond radial  is  a  subquadrate  plate  that  supports  the  second 
brachial  or  third  radial,  which  is  rounded,  and  axillary,  and 
supports  upon  its  upper  sloping  sides  the  free  arms.  The  arms 
are  long,  sl^ider,  and  fit  compactly  together  and  are  composed 
of  a  single  series  of  cuneiform  plates.  The  arms  do  not  bifur- 
cate and  there  are,  therefore,  only  ten  arms  in  this  species. 
Pinnules  are  not  large  and  are  arranged  on  the  inner  part  of  the 
arms  so  as  not  to  prevent  the  arms  from  fittii^  compactly  to- 
gether. 

The  azygous  plates  alternate,  as  is  usual  in  this  genus  The 
first  plate  is  the  largest,  which  is  an  unusual  feature,  and  rests 
upon  the  upper  sloping  sides  of  two  subradials,  separates  the 
first  radial  on  the  right  from  the  second  azygous  place  and  is 
truncated  above  by  the  third  azygous  plate.  The  second  plate 
is  somewhat  smaller  than  the  first,  hexagonal  and  only  slightly 
truncates  a  subradial.  It  abuts  upon  the  first  radial  and  part 
of  the  second  radial  or  brachial  on  the  left.  Above  it  the 
plates  alternate  and  become  rapidly  smaller. 

This  species  is  distinguished  by  its  general  form,  slender 
arms,  and  by  having  a  single  brachial  in  four  of  the  rays  and 
two  brachials  in  the  ray  on  the  right  of  the  azygous  area. 
This  last  feature  shows  that  Poteriocrinus  cannot  be  divided 
into  subgenera  based  on  the  presence  of  one  or  two  brachials 
in  the  rays. 

Pound  in  the  Keokuk  Group,  at  Boonville,  Missouri,  and  now 
in  the  collection  of  Wm.  P.  E.  Gurley. 
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POTERIOCRINUS  ARRECTARIUS,    n.    Sp. 

Plate  IVf  Fig.  6,  azygous  side  view,  showing  part  oj  the  proboscis. 

Species  medium  size  and  not  constricted  above  the  calyx. 
Calyx  obconoidal.  Sutures  distinct.  Surface  smooth  or  finely 
granular. 

Basals  partly  broken  away  from  our  specimen,  but  enough  is 
preserved  to  show  that  they  form  an  obconoidal  cup.  Sub- 
radials  large  and  longer  than  wide.  First  radials  nearly  as 
long  as  wide,  pentagonal,  truncated  the  entire  width  above,  and 
separated  from  the  second  radials  or  first  brachials  by  a  very 
slightly  gaping  suture.  Second  radials  or  first  brachials  sub- 
quadrate,  as  long  as  wide  and  slightly  constricted  in  the  mid- 
dle. Third  radials  or  second  brachials  a  little  shorter  than  the 
first,  very  slightly  constricted  in  the  middle,  axillary,  and  sup- 
port upon  the  upper  sloping  sides  the  free  arms.  The  arms 
do  not  bifurcate  and  there  are,  therefore,  ten  arms  in  this  spe- 
cies. The  arms  are  long,  slender,  aiid  composed  of  a  single 
series  of  cuneiform  plates  that  bear  small  pinnules.  The  pin- 
nules are  from  the  inside  of  the  arms  so  as  to  allow  the  arms 
to  come  together. 

The  azygous  plates  alternate,  as  is  usual  in  this  genus.  The 
first  plate  is  the  largest  and  rests  upon  the  upper  sloping  sides 
of  two  subradials,  separates  the  first  radial  on  the  right  from 
the  second  azygous  plate  and  is  truncated  on  top  by  the  third 
azygous  plate.  The  second  plate  is  somewhat  smaller  than  the 
first,  hexagonal,  and  only  slightly  truncates  a  subradial.  The 
azygous  area  above  these  plates  is  wide  and  terminates  in  a 
wide  and  long  proboscis  that,  in  our  specimen,  extends  beyond 
the  parts  of  the  arms  which  are  preserved  and  appears  to  have 
extended  beyond  the  tips  of  the  arms.  The  proboscis  is  fluted 
and  punctured  with  longitudinal  rows  of  pores  between  the 
longitudinal  series  of  plates  of  which  it  is  composed. 

This  species  is  distinguished  by  its  general  form,  structure 
of  the  arms  and  character  of  the  proboscis. 

Pound  by  the  late  Wm.  McAdams  in  the  St.  Louis  Group,  at 
Alton,  Illinois,  and  now  in  the  collection  of  Wm.  P.  E.  Gurley. 
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POTESRIOCRINUS  liABYRlNTHICUS,      S.   A.   Miller. 

Flaie  /F,  Fig,  7,  azygous  view. 
.    [Cyathocrinus    labyrinthictiSy    S.    A.    Miller,    1891.      Advance 
sheets  of  the  17th  report  of  the  Geology  and  Natural^History 
of  Indiana,  page  48,  and  final  report,  page  659,  plate  XII,  figs. 
11  to  14.] 

Though  several  specimens  of  this  species  had  been  collected 
at  the  time  it  was*  described,  none  of  them  fully  exposed  the 
Azygous  area.  They  showed  the  azygous  plate  truncating  a 
large  subradial  but  the  folding  of  the  arms  around  the  calyx 
happened  to  cover  the  first  azygous  plate,  which  rests  between 
the  superior  sloping  sides  of  two  subradii4s»  and  separates  the 
first  radial  on  the  right  from  the  S€KK>nd  azygous  plate  and  is 
truncated  above  by  the  third  azygous  plate,  which  shows  that 
it  is  a  Foleriaorinus.  The  second  plate  is  large  and  broadly 
truncates  a  subradial  and  was  supposed  at  the  time  of  the 
description  of  the  species  to  be  the  first  azygous  plate  which 
<5aused  the  species  to  be  erroneously  referred  to  Cyathooripu$. 
The  position  of  the  first  and  second  azygous  plates  and  the 
alternate  arrangement  of  the  succeeding  plates  show  very 
clearly  that  it  is  a  Poieriocrinus.  Several  specimens  showing 
this  fact  are  in  the  collection  of  S.  A.  Miller,  but  received  by 
him  after  the  species  had  been  described  and  illustrated.  The 
specimen  now  illustrated  is  from  the  same  exposure  of  the 
Keokuk  Group,  at  Boonville,  Missouri,  and  is  now  in  the  col- 
lection of  Wm.  P.  E.  Gurley. 

SCAPHIOCKINUS  NOTATUS,   n.    Sp. 

Plate  If,  Fig.  25,  azygous  view;  Fig.    26,  opposUe  side  of  same 

specimen,  which  is  slightly  compressed. 

The  specimen  illustrated  is  compressed  so  as  to  appear 
about  one- fifth  wider  than  it  really  is.  The  species  is  above 
medium  size.  Calyx  short,  about  twice  as  wide  as  high,  de- 
pressed angular  between  the  first  and  second  radials,  so  as  to 
give  a  pentagonal  outline. 

Column  small,  round,  although  broken  away  from  the  specimen 
figured  and  the  small  basal  plates  have  been  carried  away  with  it, 
as  the  angles  between  the  plates  shown  in  fig.  25  indicate.  Subradi- 
als  evidently  larger  than  the  basals,  four  hexagonal  andonehep- 
tagonal.  The  lateral  sides  gradually  expand.  First  radials  nearly 
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twice  as  large  as  the  subradials,  about  twice  as  wide  as  high, 
pantagonal,  truncated  the  entire  width  above,  convex  toward 
the  superior  central  part,  and  separated  externally  from  the 
second  radials  by  a  gaping  suture.  Second  radials  larger  than 
the  first,  twice  or  more  than  twice  as  wide  as  high,  longitud- 
inally angular  in  the  central  part,  pentagonal,  and  in  three  of 
the  rays  support  upon  each  upper  sloping  side  a  robust  arm.  In 
the  ray  adjoining  the  azygous  area,  on  the  right,  the  distal  side 
of  the  second  radial  bears  a  single  arm  and  the  proximal  side 
bears  a  secondary  radial,  which  is  axillary,  and  supports  upon 
e\ch  upper  sloping  side  a  free  arm;  and  the  ray  adjoining  the 
aiygous  area  on  the  left,  bears,  on  the  proximal  side  of  the 
second  radial,  a  single  arm,  and  on  the  distal  side  a  secondary 
rJMlial  that  is  axillary,  and  supports  an  arm  on  each  upper 
sloping  side,  which  arrangement  gives  to  each  of  these  rays 
three  arms,     There  are,  therefore,  twelve  arms  in  this  species 

The  arms  are  robust,  and  in  the  lower  pait  composed  of 
quadrangular  plates  with  transverse  sutures,  which  graduate 
into  cuneiform  plates  in  the  upward  extension  of  the  arms.  Each 
plate  supports  upon  the  thicker  end  a  coarse,  strong  pinnule, 
and  in  the  middle  part  a  small  node,  which  form  a  row  of 
nodes  on  each  arm,  that  gives  it  a  somewhat  rough  aspect. 

There  is  only  one  azygous  plate.  It  truncates  the  larger 
subradial,  separates  the  fiist  radials  but  does  not  extend  as 
high  as  the  second  radials,  which  unite  over  the  top  of  it. 
The  single  azygous  plate  is,  therefore,  enclosed  within  the  side 
of  the  calyx  in  the  same  manner  that  it  is  in  Graj)hiocrinus, 

If  this  species  had  no  subradials,  we  would  refer  it  to 
Oraphiocrinus,  notwithstanding  it  has  twelve  arms;  but  as  no 
species  having  subradials  can  be  congeneric  with  one  not  hav- 
ing them,  we  have  no  hesitation  in  saying,  that  it  is  not  a 
Orophiocrinu9.  And  here  we  may  say,  that  after  having  ex- 
amined definitions  and  illustrations  of  all  the  species  found  in 
this  couiitiy,  that  have  been  referred  to  Oraphiocrinus,  by 
different  authors,  we  are  fully  convinced  that  the  genus  has 
not  been  found  in  America. 

When  Prof.  James  Hall  founded  the  genus  Scaphiocrinus, 
in  the  Geology  of  Iowa,  Vol.  I,  p.  551,  and  described  the  type, 
Scaphiocrinns   simplex^    he  very    clearly    distinguished  it    from 
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Oraphiocrintis.  The  species  here  described  is  distinguished 
from  Soaphiocrinus  simplex^  by  haying  twelve  arms  instead  of 
ten,  which  is  a  good  specific  distinction  but  not  of  generic 
importance.  It  is  distinguished  again  from  8.  simplex^  which 
has  six  azygous  plates  or  more,  that  rise  above  the  calyx,  by 
having  only  one  azygous  plate  confined  between  tiie  plates  of 
the  calyx.  This  may  be  of  generic  importance,  but  we  are 
not  willing  to  found  a  new  genus  upon  differences  of  doubtful 
importance,  when  they  are  known  to  belong  to  only  a  single 
species.  In  each  case  the  first  azygous  plate  truncates  a  sub- 
radial  and  the  difference  consists,  in  the  additional  plates, 
that  separate  the  second  radials  and  first  arm  plates,  in  one 
species,  that  do  not  exist  in  the  other.  We  prefer,  at  present, 
to  regard  this  as  of  specific  importance  only.  The  distinction 
made  by  Prof.  Hall  between  Scaphiocrinus  and  Poteriocrinua  is 
a  good  one  and  all  the  species  he  referred  to  Scaphiocrinus 
properly  belong  there,  as  well  as  some  that  others  have  de- 
fined.    None  of  them  belong  to  Graphiocrinus. 

Found  in  the  Kinderhook  Group,  at  LeGrand,  Iowa,  and 
now  in  the  collection  of  Wm.  P.  E.  Gurley. 

Family  AGASSIZOCRINID^. 

AGASSIZOCRINUS    OVALIS,    n.    Sp. 

Plate  II,  Fig.  13,  an  entire  specimen  viewed  opposite  to  azi^gous 
area;  Fig,  14,  azygous  side,  of  another  calyx. 

Species  large,  contracted  at  the  top  of  the  calyx.  Calyx 
somewhat  obovoid;  surface  smooth;  sutures  distinct  No  evi- 
dence of  a  column.     Height  and  greatest  diameter  subequal. 

Basal  plates  small  and  forming  a  low  cup  with  a  subacute 
point  below  and  having  upper  sutures  slightly  concave  for  the 
reception  of  the  subradials.  Subradials  longer  than  wide, 
showing  expanding  to  the  superior  lateral  anglc.^,  and  each  of 
them  gently  rounded.  First  radials  pentagonal,  about  one- 
half  wider  than  high,  and  curving  inward,  so  that  the  great- 
est diameter  of  the  calyx  is  but  little  above  the  inferior  angle. 
TJiey  are  truncated  the  entire  width  above  and  separated  from 
each  second  radial  by  a  gaping  suture.  Second  radials  small- 
er than  the  first,  curve  gently   inward    and    are    slightly   con- 
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tracted  on  the  sides.  Each  one  is  axillary  and  supports  on 
each  upper  sloping  side  a  free  arm  giving  to  the  species  ten 
arms.  The  arms  are  long  subfusiform,  and  composed  of  a 
single  series  of  short  plates  with  transverse  sutures  above 
the  first  plate. 

Azygous  plates  three.  The  first  one  is  subquadrate,  except 
being  slightly  truncated  at  one  angle  by  the  third  plate,  it, 
therefore,  has  five  sides.  It  is  not  as  large  as  a  first  radial 
and  rests  between  the  superior  sides  of  two  subradials  and 
below  the  first  radial  on  the  right  and  supports  on  its  two 
upper  sides  the  second  and  third  azygous  plates.  The  second 
azygous  plate  is  smaller  than  the  first,  truncates  a  subi'^ial 
and  abuts  a  first  radial  on  the  left.  The  third  azygous  plate 
is  smaller  than  the  second,  truncates  the  first  and  separates 
the  second  from  the  first  radial  on  the  right. 

This  species  is  distinguished  by  its  general  form,  small 
basals  and  azygous  plates. 

Pound  by  the  late  Wm.  McAdams,  in  the  Kaskaskia  Group, 
Randolph  county,  Illinois,  and  now  in  the  collection  of  Wm. 
P.  E.  Gurley. 

Family  RHODOCRINID^. 

rhodocrinus  blairi,  u.  sp. 

Plate  II,  Fig.  20,  basal  view;  Fig.    21,    azygous  side;  Fig.  22, 

opposite  side;  Fig.  23,  summit  view.     Each  of  these 

views  is  magnified  two  diameters,   and  they 

are  all  taken  from  the  same  specimen. 

Species  small,  much  below  medium  size.  Calyx  bowl-shaped, 
subpentagonal  in  transverse  section;  radial  ridges  moderately 
well  defined;  plates  convex.  Basal  cavity  very  deep.  Column 
small,  canal  minute. 

Basals  form  a  cone  within  the  calyx,  into  which  the  end  of 
the  column  is  inserted.  Subradials  the  largest  plates  in  the 
body,  very  convex,  as  long  as  wide,  one  octagonal,  the  others 
heptagonal.  They  are  abruptly  bent  and  rounded  in  the  mid- 
dle, the  lower  part  forming  part  of  the  funnel-shaped  columnar 
CAvity  and  the  upper  part  curving  as  abruptly  upward.  First 
primary  radials  about  half  or  two- thirds  as  large  as  the  sub- 
radials, two  hexagonal  and  three  heptagonal.     Second  primary 


radials  less  than  one-fourth  as  large  as  the  first,  a  little  wider 
than  loQff,  quadrangular.  Third  primary  radials  about  the  size 
of  the  second,  pentagonal,  axillary,  and  support  upon  eachuf- 
per  sloping  side  a  single  secondary  radial,  which  gives  to  the 
Spei'ies  ti'ii  nnUiularral  oj..■^liIi^'s  t-i  Mk;  vinill.. 

Th<?  tirsl  iiikiiTadiiil  truncaU's  u  subrudial  in  the  azygous 
urea,  and  in  three  of  the  regular  intGrrodial  aieas  in  the  other 
tuttirrodial  area  two  platos  truncate  a  suhradial,  which  makes 
it  octagonal,  as  above  stated.  The  first  plate  iu  the  azygous 
area  is,  however,  larger  than  the  first  plate  in  either  of  the 
regular  areas.  In  three  of  the  reguliir  interradial  areas  there 
are  two  plates  in  the  second  range,  and  in  the  other  area  there 
are  three,  and  in  the  third  range  three  plates  in  two  of  the 
areas  aud  two  iu  each  of  the  other  two  arefts.  The  plates  in 
each  of  these  areas  graduate  into  the  plates  of  the  vault,  so 
there  is  no  distinct  line  of  separation  between  the  plates  of  the 
calyx  and  those  of  the  vault.  In  the  azygous  area  tUere  are 
three  ]>late.s  in  the  second  range,  the  middle  one  of  which  abuts 
upon  the  azygous  orifice,  which  is  plac«d  midway  between  the 
ambulacral  openings  at  the  top  of  the  calyx,  where  it  is  sur- 
rounded by  seven  plates. 

The  vault  is  sliffhtly  convex  toward  the  center  and  corres- 
pondingly depressed  in  the  interradial  areas  at  the  margin.  It 
is  covered  by  numerous  small,  jwlygonal,  convex  plates. 

Tliis  is  a  very  stronf];ly  marked  species  and  it  is  wholly  un- 
necessary to  compare  it  witli  any  otiier,  though  it  is  very 
clearly  a  Rkodocrinns. 

Pound  by  R.  A.  Blair,  in  whose  honor  we  have  projxjsed  the 
s)jecific  name,  in  the  Chouteau  limestone,  at  Scdalia,  Missouri, 
and  now  in  the  collection  of   S.   A.  Miller. 

Family  CYATHOCRINID.R. 

CYATHOCumns  ciioiitkaitmnkis,  Miller  and  Guiley. 

Plate   II,   Fi(j.    2i,  view   opitosile  thr.   azyiious   area  of  a   small 

specimen  mofjuified  two  dinmelerf. 

[Gyathocrinus  cliouleaiiensis,  Miller  and    Gurley,    Bull.    No.  7 

of  III  St,   Mus.  p.  OH,  pi.  IV,  (ig  10,  Dec.  r>,   IWi:..] 

We  have  a  .specimen  that  we  sup[>oso  belongs  to  this  species, 
but  it  is  only   about  one-fourth  as   large  as   the    type,  and  we 
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have  illustrated  it,  because  it  has  a  pentagonal  column  and 
the  column  was  not  preserved  in  the  type.  It  will  be  observed 
that  it  is  magnified  two  diameters,  without  being  as  large  as 
the  type,  which  was  illustrated  natural  size.  The  arms  appear 
t)  have  been  composed  of  longer  plates  than  those  belonging 
ti  the  type  and  some  other  minor  differences  may  be  observed, 
but  there  is  such  a  striking  resemblance  between  the  two,  that 
we  think  they  belong  to  the  same  species.  If  correct  the 
species  was  quite  variable,  in  size,  and  ix)ssessed  a  small  pen- 
tigonal  column. 

Pound  by  R.  A.  Blair  in  the  Chouteau  limestone,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.   A.  Miller. 

CYATHOCKINUS  BLAiKi,  MiUcr   and  Gurley. 

This  species  was  described  and  illustrated  in  Bulletin  No.  7 
of  the  111.  St.  Mus.  p.  67,  pi.  IV.  figs.  11  to  15,  and  in  Bulletin 
No.  8  p.  50,  pi.  Ill,  figs.  21  and  22.  Some  doubt  was  ex- 
pressed as  to  the  generic  reference,  and,  probably,  we  should 
have  compared  it,  in  the  bulletin  last  mentioned,  with  Mespilo- 
criaus  of  De  Koninck  and  LeHon.  But  Mespilocrinus  as  defined 
and  illustrated  has  only  three  basal  plates  and  Cyalhocrinus 
blairi  has  five,  which  must  separate  them  generically.  Above 
the  basal  plates  Cyalhocrinus  blairi  substantially  agrees  with 
Mespilocrinus,  and,  if  it  possessed  only  three  basal  plates,  we 
would  refer  it  to  Mespilocrinus.  The  general  accuracy  of  De 
Koninck,  in  scientific  matters,  and  the  fact  that  we  have  never 
found  him  inaccurate  in  stating  the  structure  of  a  crinoid, 
loaves  no  doubt  in  our  minds  that  Mespilocr  nns  has  only  three 
basal  plates.  Two  species  of  Mespilocrinus  have  been  described, 
from  the  Burlington  Group  of  this  country,  by  Prof.  James 
Hall.  They  are  distinct  species  and  are  undoubted  Mespilo- 
c  ims,  if  he  was  not  mistaken  in  the  number  of  basal  plates, 
which  we  have  no  right  to  assume.  Possibly,  the  small  speci- 
men fi.arured,  in  Bulletin  No.  7,  may  be  distinct  from  the  type 
of  Cyathocriaus  blairi  and  if  so  a  new  genus  may  very  well  be 
founded  for  their  reception,  but  the  genus  would  belong  to 
the  family  CyafhocrinidiE  and  not  i)  the  Ich^hijocrinidtr,  where 
we  refer  Lecanocrinus  and  Mespilocrinus, 


Family  DOLATOCRINID^I 

DOI.ATOCUINl'S    niSl'Alt,    11.    Sp. 

Plale  If,   Fi'j    27,  side  vietr;  Fig.  2S,  hasnl  riVir;  Fiff.   29.  gum 

mit  vieir. 

S[K>cies  bulow  raedinm  sizt'.  C;ilyx  low,  somowhiil  liow!- 
shaiietl,  gi-iiduiiUy  expanding  from  a  truncated  base  to  tlio  trvv 
arms,  without  constriction.  Radial  ridges  sharply  au^tiilar  and 
bear  a  sharp  node,  at  the  middle  of  each  plate.  There  is  also 
a  sharp  node  on  each  internidial  and  a  few  obscure  radiating 
Inos.  The  primary  radials  bear  no  radiating  lines.  Column 
round  and  contains  a  large  cinque  foil  canal. 

Basal  disc  pentagonal,  one  fourth  wider  that  the  diameter  of 
t'le  column,  and  contains  the  concavity  into  which  the  end  of 
the  column  is  inserted.  First  primary  radials  nearly  ae  long 
as  wide  and  each  one  bears  a  long  central  node,  on  the  points 
of  which  the  calyx  will  rest.  Second  primary  radials  wider 
than  long,  quadrangular.  Third  primary  radials  smaller  than 
the  second,  pentagonal,  axillary,  and,  in  the  ray  on  the  right 
of  the  azygous  area,  support  on  the  distal  side  two  secondary 
radials  and  on  the  proximal  side  a  single  secondary  radial, 
that  is  axillary,  and  supports  on  each  upper  side  a  single  ter- 
tiary radial,  and,  in  the  ray  on  the  left  of  the  azygous  area, 
supports  on  the  proximal  side  two  secondary  radials  and  on 
the  distal  side  a  single  secondary  radial  that  is  axillary,  and 
supports  u)X)n  each  upper  side  a  single  tertiary  radial,  which 
gives  to  each  of  these  rays  three  arms.  In  each  lateral  ray, 
the  third  primary  radial  supjiorts  on  each  upper  side  a  single 
secondary  radial,  which  is  axillary  and  supports  on  each  upper 
side  a  tertiary  radial  which  arrangement  gives  to  each  of  these 
two  rays  four  arms.  In  the  ray  opposite  the  azygous  area  the 
t'.iird  primary  radial  boars  u]X)n  each  upper  side  two  secondary 
radials  which  gives  to  this  ray  two  arms.  There  are,  there- 
fore, sixteen  arms  in  this  species.  The  arm  formula  is  3-}-4+ 
2+4+3. 

The  azygous  area  is  substantially  like  the  other  areas.  The 
lirst  interradials  arc  the  largest  plates  in  the  calyx,  h:vve 
eleven  sides,  and  are  followed  by  three  plates  in  the  second 
range  that  unite  with  the  plates  of  the  vault. 
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The  vault  is  only  moderately  elevated,  but  the  radial  ridges 
are  sharply  elevated  over  the  ambulacral  canals.  The  azygous 
orifise  is  at  the  top  of  a  central,  short  elevation.  The  plates 
bear  small  nodes.  The  sutures  between  the  plates  are  not  dis 
tinct  in  our  specimen,  and  for  that  reason  are  not  shown  in 
the  illustrations.  Ovarian  apertures  small  and  at  the  base  of 
the  free  arms.  One  on  each  side  of  each  pair  of  arms  or  six- 
teen in  all. 

This  species  is  distinguished  from  all  other  sixteen-armed 
species  by  its  general  form  and  surface  ornamentation,  and 
also  by  the  plates  in  the  interradial  areas,  and  by  the  arm 
formula.  ^ 

Pound  by  J.  P.  Hammell  in  the  Hamilton  Group,  near  Charles- 
town,  Indiana,  and  now  in  the  collection  of  Wm.  P.  E.  Gurley. 

DOLATOCRINUS  PRECIOSUS,    n.    Sp. 

Plate   IF,    Fig.    30 j  basal    view;  Fig.  31,  summit  view;    Fig.  32, 

view  opposite  azygous  area. 

Species  above  medium  size  and  very  handsomely  ornamented. 
Calyx  broadly  truncated  at  the  base,  and  constricted  below  the 
arms.  Radial  ridges  delicate,  with  sharp  elongated  nodes  at 
the  central  part  of  the  plates.  Surface  marked  by  radiating 
lines  of  sharp  nodes,  which  are  longitudinal,  in  the  upper  part 
of  the  interradial  areas.  In  some  cases  the  nodes  coalesce  so 
as  to  form  lines.     The  column  is  round  and  medium  size. 

Basal  plates  form  a  hollow  cone  within  the  cavity  of  the 
calyx,  which  is  filled  with  the  end  of  the  column  so  as  to 
leave  a  pentagonal  disc,  at  the  surface,  only  a  little  wider  than 
the  diameter  of  the  column.  First  primary  radials  nearly  as 
long  as  wide  and  subequal  in  size.  Second  primary  radials 
large,  quadrangular,  and  about  as  long  as  wide.  Third  primary 
radials  expand  to  the  superior  lateral  angles.  They  are  larger 
than  the  second,  pentagonal,  axillary,  and  in  the  ray  on  the 
right  of  the  azygous  area  and  in  the  left  lateral  ray,  as  seen 
by  looking  at  the  vault,  bear  upon  each  upper  sloping  side  a 
single  secondary  radial,  which  is  axillary  and  bears  upon  each 
upper  side  two  tertiary  radials,  which  gives  to  each  of  these 
rays  four  arms.  In  the  ray  on  the  left  of  the  azygous  area, 
and  in  the  right  lateral  ray,    the    third    primary    radials    bear 

—6. 
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upon  each  superior  sloping  side  three  secondary  radials,  which 
gives  to  each  of  these  rays  two  arms.  In  the  ray  opposite  the 
azygous  area  the  third  primary  radial  bears  upon  one  upper 
sloping  side  a  single  secondary  radial,  which  is  axillary,  and 
supports  upon  each  upper  side  two  tertiary  radials,  and  upon 
the  other  three  secondary  radials,  which  gives  to  this  ray  two 
arms.    There  are,  therefore,  fifteen  arms  in  this  species. 

The  azygous  area  is  very  much  like  the  other  interradial 
areas.  The  first  interradials  are  large  and  have  nine  sides 
and  are  truncated  above  by  the  second  interradials.  The  sec- 
ond interradials  are  about  one-third  as  large  as  the  first,  and 
are  followed  in  the  third  range  by  a  somewhat  smaller  plate 
that  unites  with  two  elongated  plates  belonging  to  the  vault. 

The  vault  is  slightly  convex,  and  correspondingly  depressed 
in  the  interradial  areas  toward  the  margin.  It  is  covered  by 
two  circles  of  plates  and  a  few  intercalated  ones,  the  surface 
of  whicli  is  beautifully  ornamented  with  coarse  granules  and 
de|licate  nodes.  It  bears  a  subcentral  azygous  orifice  slightly 
elevated  abpve  the  rest  of  the  vault,  and  which  appears  to  be 
about  complete  in  the  specimen  illustrated.  There  are  small 
ovarian  apertures  passing  through  the  plates  forming  part  of 
the  covoiing  of  the  ambulacral  canals  near  the  base  of  the 
arms.  One  on  each  side  of  each  pair  of  arms  and  one  on  each 
side  of  the  single  arm,  which  gives  to  this  species  sixteen 
ovarian  apertures. 

This  species  most  resembles  D.  chnrlesfonmensis.  In  that 
species  the  arm  formula  is  3+4+3+2+3,  while  in  this  species 
it  is  4+2+3+4+2.  The  arms  are  so  arranged  in  that  species 
that  the  ray  on  each  side  of  the  azygous  area  has  three  arms, 
while  in  this,  one  has  two  arms  and  the  other  four.  The  pro- 
portional size  of  the  plates  and  the  surface  ornamentation  also 
differ  and  there  are  other  minor  differences.  The  arm  formu- 
las, however,  are  sufficient  to  readily  distinguish  the  species 
at  all  times,  and  such  differences  are  always  of  specific  im- 
l)oi  t  mce. 

Found  by  Geo.  K.  Greene  in  the  Hamilton  Group,  near 
Charlestown,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E. 
Gurley. 
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DOLATOCRIWUS  BASILICUS,    n.    Sp 

Plate  I  IT,  Fig.  /,  hcisal  view;  Fig.  2,  summit  view;  Fig.  5,  side  view. 

Species  large  and  very  much  like  Dolatocnnus  indiavensis. 
Calyx  subcylindrical,  very  broadly  truncated,  and  constricted 
below  the  ambulacral  openings.  Radial  ridges  small,  angular, 
central  nodes  elongated.  Radiating  lines  from  the  central  part 
of  each  plate  numerous.  Column  round  and  having  a  large 
cinque  foil  columnar  canal. 

Basal  plates  form  a  pentagonal  disc  about  one-third  wider 
than  the  diameter  of  the  column  and  having  an  hemispherical 
depression  for  the  attachment  of  the  column.  First  primary 
radials  from  one-third  to  one  half  wider  than  long  and  subequal 
in  size.  Second  primary  radials  about  one-h^lf  wider  than  long, 
quadrangular.  Third  primary  radials  expand  slightly  to  the 
superior  lateral  angles.  They  are  from  one-half  wider  to 
twice  as  wide  as  long,  pentagonal,  axillary,  and,  in  the  rays 
on  each  side  of  the  azygous  area  and  in  the  ray  opposite  the 
s^ygous  area  bear  upon  each  superior  sloping  side  a  single 
secondary  radial,  which  is  axillary  and  bears  upon  each  upper 
sloping  side  two  tertiary  radials,  which  gives  to  each  of  these 
rays  four  arms.  In  one  of  the  lateral  rays  the  third  primary 
radial  bears  upon  one  superior  sloping  side  three  secondary 
radials,  and  upon  the  other  a  single  secondary  radial,  which  is 
axillary  and  bears  upon  each  upper  sloping  side  two  tertiary 
radials.  This  ray,  therefore,  has  three  arms.  In  the  other 
lateral  ray  the  third  primary  radial  bears  upon  each  upper 
sloping  side  three  secondary  radials,  that  give  to  it  two  arms. 
There  are,  therefore,  in  this  species,  seventeen  arms  and  sev- 
enteen ambulacral  openings  to  the  vault,  all  of  which  are  di- 
rected upward. 

The  azygous  area  is  substantially  like  the  other  areas.  The 
first  interradials  are  the  largest  plates  in  the  calyx,  have  nine 
sides  and  are  broadly  truncated  above  for  the  second  interra- 
dials. The  second  interradials  are  about  half  as  large  as  tie 
first,  though  some\vhat  unequal  in  size.  The  third  interradials 
are  less  than  half  as  large  as  the  second,  and  are  followed,  in 
one  of  the  areas,  by  two  plates,  in  the  fourth  range,  that  unite 
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with  two  elongated  plates  belonging  to  the  vault,  aud  in  each 
of  the  other  areas  by  a  single  plate,  in  the  fourth  range,  that 
unites  with  two  elongated  plates  belonging  to  the  vault. 

The  vault  is  moderately  convex,  and  covered  with  a  few 
large  x)olygonal  plates.  The  azygous  orifice  is  subcentral  and 
slightly  elevated  above  the  surrounding  convexity  of  the  vault, 
as  shown  in  the  illustrations.  The  specimen  is  complete,  ex- 
cept there  may  have  been  small  plates  that  covered  the  orifije 
itself.  The  plates  covering  the  vault  are  coarsely  granular, 
and  those  over  the  junction  of  the  ambulacral  canals  bear 
small  nodes.  There  are  two  elongated  plates  in  each  inter- 
radial  area,  and,  within  these,  a  circle  of  seven  plates  sur- 
rounds^  the  base  of  the  elevation  for  the  azygous  orifice.  There 
are  twenty  ovarian  pores  situated  close  to  the  ambulacra! 
openings;  one  on  each  side  of  the  double  arm  openings  and 
one  on  each  side  of  the  single  arm  openings. 

This  species  is  distinguished  from  Dolatocrinus  tndianensii', 
which  it  most  resembles,  by  having  one  more  range  of  inter- 
radial  plates  in  each  area,  and  one  more  plate  in  each  tertiary 
radial  series,  and  one  more  plate  in  each  three  secondary  ra- 
dial series.  This  arrangement  lengthens  the  calyx  correspond- 
ingly and  adds  to  the  radials  in  the  calyx  seventeen  plates, 
and  to  the  interradials  six  plates,  as  the  fourth  range,  in  one 
of  the  areas,  contains  two  plates.  Other  differences  in  the  two 
species  seem  to  us  to  be  of  minor  importance,  but  these,  taken 
together,  are  of  specific  value,  as  we  understand  the  structure 
of  crinoids,  in  this  genus 

Found  by  Geo.  K.  Greene,  in  tlie  Hamilton  Group,  near 
Charlestown,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E. 
Gurley. 

DOLATOCKIM'S    r.YOM,    11.    Sp. 

Plate  11 1 J  Fi'ff.  4,  summit  view;  Fi(/.  5,  hasdl  tnew;  Fig.  (!  uzij- 

goKs  side  vi(  ir. 

Species  medium  size.  Calyx  subhemisphorical,  broadly  trun- 
cated and  slightly  constricted  below  the  arms.  Radial  ridges 
small,  angular  nodes  at  the  center  of  each  plate,  sharp  and 
elongated.  Surface  of  each  plate  ornamented  with  numerous 
fine  lines  radiating  from  a  sharp  central  node.  Column  medium 
size,  round  and  having  a  very  large  ciiuiuofoil  canal. 
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Rasals  form  a  pentagonal  disc,  full  one-half  wider  than  the 
diameter  of  the  column,  and  having  an  hemispherical  depres- 
sion, for  the  attachment  of  the  colomn,  surrounded  by  a  small 
rounded  rim.  First  primary  radials  nearly  as  long  as  wide 
and  subequal  in  size.  Second  primary  radials  rather  large, 
quadrangular,  and  nearly  as  long  as  wide.  Third  primary 
radials  very  little,  if  any,  larger  than  the  second,  wider  than 
long,  pentagonal,  axillary  and  in  two  of  the  lateral  rays  bear 
upon  each  upper  sloping  side  three  secondary  radials  which 
gives  to  each  of  these  rays  two  arms.  In  the  ray  on  each 
side  of  the  azygous  area  and  in  the  ray  opposite  thereto,  the 
third  primary  radial  supports,  upon  one  upper  sloping  side 
three  secondary  radials,  and  upon  the  other  a  single  secondary 
radial  that  is  axillary  and  supports  upon  each  upper  sloping 
side  two  tertiary  radials,  which  arrangement  gives  to  each  of 
these  rays  three  arms.  There  are,  therefore,  thil'teen  arms, 
in  this  species.  In  the  ray  on  the  left  of  the  azygous  area, 
it  is  the  proximal  side  of  the  third  primary  radial,  that  bears 
the  three  secondary  radials,  and  in  the  ray  on  the  right  it  is 
the  distal  side  that  bears  the  three  secondary  radials. 

The  azygous  area  is  substantially  like  the  other  interradial 
areas.  The  first  interradials  are  the  largest  plates  in  the 
calyx,  have  nine  sides,  and  are  broadly  truncated  above  for 
the  second  interradials.  The  second  interradials  are  about  or 
more  than  half  as  large  as  the  first,  and  are  followed  by  a 
single  plate  in  the  third  range  full  half  as  large  as  the  second, 
which  unites  with  two  elongated  plates  belonging  to  the  vault. 

The  vault  is  moderately  convex,  and  correspondingly  de- 
pressed  in  the  interradial  areas  toward  the  margin.  It  is 
covered  with  a  few  rather  large  plates  but  the  sutures  are  too 
indistinct  in  our  specimens  for  illustration.  The  plates  are 
granular  but  most  of  the  granules  are  eroded,  on  our  speci- 
mens, so  they  are  not  shown  in  the  illustration.  Each  plate 
over  the  junction  of  the.ambulacral  canals  bears  a  strong  cen 
tral  node.  The  azygous  orifice  is  nearly  central  on  the  vault 
and  elevated  but  little  above  it.  There  is  an  ovarian  aperture 
on  each  side  of  each  pair  of  arms  and  on  each  side  of  each  single 
arm  close  to  the  ambulacral  openings  which  gives  to  this 
species  sixteen  ovarian  apertures. 
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This  is  the  first  species  of  DoMoorinua  that  has  been  de- 
scribed having  thirteen  arm  openings  to  the  vault  and  hence 
the .  arm  formula  alone  will  distinguish  it  from  all  other 
species. 

The  specific  name  is  in  honor  of  the  late  Sydney  S.  Lyon, 
who  established  the  genus.  Found  by  Geo.  K.  Greene,  in 
the  Hamilton  Group,  tiear  Charlestown,  Indiana,  and  now  in 
the  collection  of  Wm.  P.  E.  Gurley. 

DOLATOCRINUS  CISTULA,   U.    sp. 

Plate  Illf  Fig.  7,  basal  view;    Fig.  5,  summit  view;  Fig.  9j  side 

view. 

Species  medium  size  and  handsomely  sculptured.  Calyx  sub- 
hemispherical,  slightly  constricted  below  the  arms  and  broadly 
truncated  at  the  base.  Radial  ridges  rather  large  and  bearing 
sharp,  elongated  nodes.  Surface  of  all  the  plates  bear  more 
or  less  elongated  nodes,  and  there  are  a  few  radiating  lines  on 
the  first  interradials.  Column  round  and  having  a  large  cinque 
foil  canal. 

Basal  plates  form  a  pentagon  one  fourth  wider  than  the 
diameter  of  the  column,  having  an  hemispherical  depression 
or  cavity  for  the  insertion  of  the  end  of  the  column.  First 
primary  radials  wider  than  long,  and  subequal  in  size.  Second 
primary  radials  large,  quadrangular  and  nearly  as  long  as 
wide.  Third  primary  radials  rather  larger  than  the  second, 
pentagonal,  axillary,  and,  in  the  ray  on  the  right  of  the  azj'- 
gous  area  and  in  the  loft  lateral  ray,  support  on  each  upi)er 
sloping  side  a  single  secondary  radial,  which  is  axillary  and 
bears  upon  each  upper  side  two  tertiary  radials,  which  gives 
to  each  of  these  rays  four  arms.  In  the  ray  on  the  left  of  the 
azygous  area  and  in  the  one  on  the  right  lateral  side  the  third 
primary  radials  support  on  one  upper  sloping  side  three  sec- 
ondary radials,  and  on  the  other  a  single  secondary  radial  that 
is  axillary  and  bears  upon  each  upper  side  two  tertiary  radials, 
which  gives  to  each  of  these  rays  three  arms.  It  is  the  prox 
imal  ray  adjoining  the  azygous  area  that  bears  the  tertiary 
radials.  In  the  ray  opposite  the  azygous  area  the  third  primary 
radial   supports  upon  each  upper  sloping  side  three  secondary 
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radials,  which  gives  to  this  ray  two  arms.  There  are,  there- 
fore, sixteen  arms  in  this  species.  The  arm  formula  is  4-|-3-|- 
2+4+3. 

The  azygous  area  is  substantially  like  the  others.  The  first 
interradials  are  the  largest  plates  in  the  calyx,  have  nine  sides 
and  are  broadly  truncated  for  the  second  interradials.  The 
second  interradials  are  more  than  half  as  large  as  the  first, 
and  are  followed  by  three  plates  in  the  third  range,  the  middle 
one  only  abutting  upon  the  third  ones,  while  the  lateral  ones 
form  part  of  the  covering  for  the  ambulacral  channels.  The 
third  range  unites  with  two  elongated  plates  belonging  to  the 
vault. 

The  vault  is  only  slightly  convex,  and  is  covered  with  a  few 
large  nodose  plates.  The  azygous  orifice  is  at  the  summit  of 
a  short  elevation,  at  the  central  part  of  the  vault.  There  are 
twenty  small  ovarian  apertures. 

This  species  is  distinguished  from  all  other  sixteen-armed 
species  by  it>s  general  form  and  surface  ornamentation,  and 
also  from  all  of  them  by  the  arm  formula.  For  example,  the 
arm  formula  in  D.  ccelatus  is  4+4+4+2+2,  in  D.  nodosus  it  is 
4+3+3+3+3,  in  D.  salebrosus  it  is  4+3+2+3+4,  in  D.  ham- 
nielli  it  is  4+3+3+3+3,  and   in  D,  arrosus  it  is  4+4+3+3+2. 

Pound  by  Geo.  K.  Greene  in  the  Hamilton  Group,  near 
Charlestown,  Ind.,  and  now  in  the  collection  of  Wm.  P.  E. 
Gurley. 

DOLATOCRINUS  ASPER,    n.    sp. 

Plate  III;    Fig.  10,  basal    view;  Fig.  11,  summit  view;  Fig,  12, 

azygus  side  view. 

Species  medium  or  rather  below  medium  size.  Calyx  sub- 
hemispherical,  broadly  truncated,  and  constricted  below  the 
arms.  Radial  ridges  small,  sharply  angular,  and  bear  a  lon- 
gitudinal sharp  node  at  the  middle  of  each  plate.  Ridges  ra- 
diate from  a  node  at  the  center  of  each  plate.  Column  round 
and  bears  a  cinquefoil  central  canal. 

Basal  plates  form  a  hollow  cone  within  the  cavity  of  the 
calyx.  The  column  tills  the  cone  so  that  the  diameter  of  the 
column  is  nearly  equal  to  the  diameter  of  the  pentagonal  basal 
disc.     Pirst  primary  radials  nearly    or    quite    as  long  as  wide 
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and  subrqual  in  size.  Second  primary  radials  quadrangular 
and  nearly  as  long  as  wide.  Third  primary  radials  expand 
very  slightly  and  arc  about  the  size  of  tl»'  second  primary 
radials.  They  are  pentagonul,  axillary,  and  the  ray  oppositi> 
the  azygous  area  bears  upon  each  upper  sloping  side  a  single 
secondary  radial  which  is  axillary  and  bears  uiron  each  upper 
side  two  tertiary  radials  which  gives  to  this  ray  four  arms. 
In  one  of  the  lateral  rays  the  tiiird  primary  radial  supports  on 
each  upper  sloping  side  two  secondary  radials  which  gives  to 
it  only  two  arms.  In  the  rays  on  each  side  of  the  azygouD 
area  and  in  one  of  the  lateral  rays  the  third  primary  radial 
supports  upon  one  of  its  superior  lateral  sides  three  secondary 
radials  and  up<m  the  other  a  single  secondary  i-adial,  which  is 
axillary  and  supports  upon  each  upper  sloping  side  two  ter- 
tiary radials,  which  arrangement  gives  to  each  of  these  tliree 
rays  three  arms.  There  are,  therefore,  fifteen  arms  in  this 
species.  In  the  rays  adjoining  the  azygous  area  the  proximal 
sides  of  the  the  third  primary  radials  support  the  three  sec- 
ondary plates  and  each  distal  side  supports  the  single  second- 
ary radial  that  l>ears  the  tertiary  series.  The  arms  are  com- 
posed of  a  single  series  of  rounded  cuneriform  plates. 

The  interradiat  areas  are  substantially  alike  and  the  azygous 
area  can  hardly  he  distinguished  from  them.  The  first  inler- 
radials  are  the  largest  plates  in  the  calyx  and  have  nine  sides. 
They  are  broadly  truncated  for  the  second  interradials.  The 
second  interradials  are  not  half  as  large  as  the  first,  and  each 
one  is  followed  by  a  much  smaller  plate  in  the  third  range 
that  united  with  two  plates  belonging  to  the  vault. 

The  vault  is  quite  convex,  sharply  elevated  over  the  ambu- 
lacral  canals,  and  deeply  depressed  in  tlie  interambulacral  areas 
toward  the  margin.  Tlie  sutures  arc  partly  destroyed  in  our 
specimens,  so  the  plates  cannot  be  distinguished,  and  the  sur- 
face is  more  or  less  eroded  and  hence  these  features  are  not 
shown  in  the  illustrations.  Each  plate  over  the  junction  of  the 
ambiilacral  canals  bears  a  strong  sharp  node.  The  azygous 
orifice  is  somewhat  elevaticd  over  the  central  part  of  the  vault. 
There  is  a  small  ovarian  ajiorture  close  to  the  ambulacral 
orifice  on  each  side  of  each  pair  of  arms  and  on  each  side  of  each 
single  arm,  which  gives  to  the  species  eighteen  ovarian  aper- 
tures. 
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This  species  is  most  nearly  related  to  Djlalocrinus  charlea- 
ioicnensiSy  with  which  it  agrees  in  having  fifteen  arms.  But 
the  arms  are  not  distributed  in  the  same  way.  In  this  species 
the  four-armed  ray  is  opposite  the  azygous  area,  in  that  species 
a  three-armed  ray  is  opposite  the  azygous  area  and  the  four- 
armed  ray  is  lateral.  In  this  species  the  secondary  series  and 
single  arm  adjoins  the  azygous  area  on  each  side,  in  that 
species  the  secondary  series  and  single  arm  adjoins  the  azygous 
area  upon  one  side  and  the  tertiary  radials  and  double  arm 
on  the  other.  These  structural  differences  must  separate  the 
species,  though  the  vaults  are  also  quite  different  in  form  and 
do  not  agree  in  the  number  of  the  plates,  and  the  surface 
markings  are  not  the  same. 

Pound  by  Geo.  K.  Greene,  in  the  Hamilton  Group,  near 
Charlestown,  Indiana,  and  now  in  the  collection  of  Wm.  P.  E. 
Gurley. 

DOLATOCRiNUS  APLATUS,   Miller  and  Gurley. 

[Dolaiocrinus  aplatua.  Miller  and  Gurley,  Bull.  No.  8  111.  St. 
Mus.  Nat.  Hist.,  p.  48.] 

Plale  .9,  Fig.    13,    basal   view;   Fig.    14,   summit   view;    Fig.  15, 

side  view. 

We  have  illustrated  another  specimen  belonging  to  this 
species  for  the  purpose  of  showing  the  plates  of  the  vault 
which  are  well  preserved  and  the  sutures  distinct.  There  are 
slight  differences  in  the  surface  ornamentation  in  the  different 
specimens,  but  the  structural  parts  of  four  specimens  which 
we  have  now  before  us  are  the  same.  All  of  them  are  in  the 
collection  of  Wm.  P.  E.  Gurley. 

DOLATOCRINUS    ASPRATILIS,    D.    Sp 

Plate  5,  Fig.  16,  basal  view;  Fig.  17,  summil  view;  Fig.  18  azyg- 
ous side  view 

Sjiecies  rather  below  medium   size.      Calyx   pentagonal   from 
base  to  arms,  somewhat  bowl- shaped,  broadly  truncated,   most 
expanded  in  the  middle,  and  constricted  below  the  arms.  Colum 
nar  cavity  pentagonal  and  deep.     Radial    ridges   angular   with 
long  central  nodes.     Plates  pyramidal  and  radiately  sculptured 
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Basal  concavity  i>entagoQal,  funnel  shaped,  and  without  orna- 
mentation. Basal  plates  form  a  hollow  cone  within  the  calyx, 
into  which  the  end  of  the  column  is  inserted.  First  primary 
radlalK  as  long  as  wide  and  abruptly  bent  in  the  middle,  the 
lower  part  forming  part  of  the  funnel- sha])ed  columnar  cavity, 
and  the  superior  end  curving  as  abruptly  upward.  The  plates 
are  pyramidal,  with  the  apex  at  the  center,  and  radiately  sculp- 
tured. A  furrowed  ridge  extends  from  the  apex  of  one  plate 
to  the  next,  which  forms  the  pentagonal  outline  of  the  basal 
concavity  and  on  which  the  calyx  will  rest  if  placed  on  a 
level  surface.  Second  primary  radials  quadrangular,  about 
oae-fourth  wider  than  long  and  sides  nearly  parallel.  Third 
primary  radials  smaller  than  the  second,  one-half  wider  than 
long,  pent^igoual,  axillary,  and  in  four  of  the  rays  support 
on  each  upper  sloping  side  two  secondary  radials,  which  gives 
to  each  of  these  rays  two  arms.  In  the  ray  adjoining  the 
azygous  area  on  the  right  the  third  primary  radial  supports 
on  the  proximal  side  three  secondary  radials,  and  on  the  dis- 
tal side  of  a  secondary  radial  that  is  axillary  and  supports 
upon  each  upper  sloping  side  two  tertiary  radials  which  gives 
ti  this  ray  three  arms.  There  are,  thei-efore.  eleven  arms  in 
tl^is  species.  The  arms  are  composfwl,  at  the  base,  of  a  single 
series  of  plates. 

In  the  regular  interradial  areas  there  are  only  two  plates, 
but  the  azygous  area  is  wider  in  the  superior  part  and  con- 
tains three  plates.  The  first  interradials  are  large,  pyramidal 
and  radiately  sculptured.  The  second  plate  is  quite  small,  not 
more  than  one  fourth  as  large  as  the  first  and  it  connects  with 
two  plates  belonging  to  the  vault.  The  first  azygous  plate  is 
like  a  regular  first  interradial  and  is  followed  by  two  plates 
in  the  second  range  that  unite  with  three  plates  belonging  to 
the  vault. 

The  vault  is  sharply  elevated  over  the  ambulacral  canals  and 
deeply  depressed  in  the  interambulacral  areas.  The  azygous 
orifice  is  elevated  at  the  central  or  subcentral  part  of  the  vault, 
but  can  hardly  l>e  said  to  be  at  the  summit  of  a  proboscis. 
The  vault  is  covered  with  polygonal  plates,  which,  in  our 
specimens,  show  no  surface  ornamentation.  The  ovarian  poros 
appear  to   be   within    the  last    plates    belonging  to   the    caly-V, 
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and,  therefore,  to  have  opened  externally  at  the  first  free  arm 
plates.  There  are  probably  twelve  of  them,  but  only  part  can 
be  seen  in  our  specimens.  .    j 

There  can  be  very  little  utility  in  comparing  this  .speeies 
with  D,  approximalus,  the  only  species  heretofore  described, 
having  eleven  arms,  for  that  species  has  an  elongated  calyx, 
four  secondary  radials  in  each  series,  and  four  ranges  of  plates 
in  the  iuterradial  areas,  with  four  ovarian  pores  entering  the 
vault  between  each  of  the  rays,  that  are  continued  in  furrows 
across  the  last  interradial  plates.  It  can  be  of  no  dervioo  to 
compare  it  with  any  species  havinf^  a  diiferent  arm  fortnula, 
for  that  alone  distinguishes  it  Probably  it  most  resembles  D. 
bidbacetis  which  has  only  ton  arms. 

Found  by  Geo.  K.  Greene  in  the  Hamilton  Group,  near 
Charlestown,  Indiana,  and  now  in  the  collection  of  Wm.  P.  E. 
Gurley. 

DOLATOCRINUS    LAGUNCULA,    11.    Sp. 

•  4 

Plate  I  If,   Fig.  19,  basal  view;  Fig,  20,  side  view;  Fig.  21,  sum- 

mil  view. 

This  species  is  founded  upon  five  specimens,  a  medium,  one 
being  illustrated,  'and  the  largest  having  a  diameter^  one-fourth 
greater.  Calyx  low,  expanded  at  the  arms,  from  three  to 
three  and  a  half  times  as  wide  as  high  and  deeply  and  broadly 
concave  below.  Columnar  pit  funnel-shaped  and  having  with- 
in it  near  the  top  two  pentagonal  raised  ridges  running  from 
a  tubercle  in  the  tniddle  of  each  first  radial  to  the  next  adjoin- 
ing. Radial  ridges  merely  sharp  elevations  crossing  the  plates 
and  interrupted  by  sharp  nodes  at  the  center  of  each. plate. 
Surface  radiately  sculptured.  Column  round,  inserted  into  the 
cup  forme i  by  the  basal  plates  and  having  a  cinquefoil  col- 
umnar canal. 

Basal  plates  form  a  round  cup  so  deeply  inserted  in  the 
calyx  that  it  rises  higher  than  the  calyx  and  ends  in  the  cav- 
ity of  the  vault.  The  mouth  of  the  cup  is  about  bne-third 
wider  than  the  diameter  of  the  column.  First  primary  radials 
about  as  wide  as  high,  sculptured  in  the  upper  part.  Second 
primary  radials  quadrangular,  and  about  twice  as  wide  as  high. 
Third  primary  radials  expand  upward  to  the  lateral  angles, 
longer  than  the    second,    pentagonal,  axillary    and  in    eadh  of 
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four  rays  bears  npon  one  upper  sloping  side  four  secondary 
radials  and  upon  the  other  one  secondary  radial,  which  in 
axillary  and  bears  upon  each  upper  sloping  side  three  tertiary 
radials,  which  arrangement  gives  to  each  of  these  rays  thi-ee 
arms.  In  the  other  ray  the  third  primary  radial  supports  up- 
on each  upper  sloping  side  four  secondary  radials  which  gives 
to  it  two  arms.  Tliere  are  therf fore,  fourteen  ambulacral 
oiienings  to  the  vault  and  fourteen  arms  in  this  species. 

The  first  regular  interradials  are  nine-sided  plates  followed 
in  the  second  range  by  a  smaller  plate  which  in  turn  is  fol- 
lowed by  two  small  plates  that  unite  with  the  plates  of  the 
vault.  The  azygoua  area  is  not  materially  different  fn>m  Ihi! 
other  areas. 

The  vault  is  convex,  most  tumid  on  the  azygous  side,  and 
bears  a  subcentral  proboscis  which  is  longer  on  one  of  the 
specimens  than  it  is  on  the  specimen  illustrated.  The  plates 
are  large  and  those  about  the  base  of  the  i)rolxjscis  bear  a 
central  tubercle.  There  are  four  elongated  ovarian  apertures 
between  each  radial  series  and  between  each  single  ray  and 
the  double  ray  in  each  series  and  two  between  the  other  rays 
which  gives  to  the  species  forty-eight  of  these  apertures. 

The  surface  ornamentation  and  general  form  of  this  species 
resembles  D.  kammelll,  but  that  species  has  sixteen  arm  open- 
ings to  the  vault  while  this  one  has  only  fourteen,  which  will 
readily  distinguish  the  species. 

Found  by  J.  P.  Hammell  in  the  Hamilton  Gi-oup  near 
Charlestown,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E. 
Gurley. 

DOLATOCKINt'S  AUltOSUS,  n,  Sp. 
Plate  II  f.  Fig.  22,  basal  view;  Fig  23,  az'jgons  side;  Fig.  2-*, 
summit  tn'eu-. 
Species  medium  size  and  elegantly  sculptured.  Calyx  sub 
cylindrical,  not  constricted  below  the  arms,  broadly  truncated 
at  the  base.  Radial  ridges  rather  large  and  bearing  promi- 
nent nodes  in  the  middle  part  of  each  plate.  The  surface  is 
further  ornamented  by  long  sharp  nodes  at  the  center  of  the 
interradials  and  by  numerous  radiating  lines  from  the  central 
nodes  of  all  the  plates.  Column  large  and  having  a  large 
cinqnefoil  canal. 
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Basal  plates  form  a  pents^gon  less  than  one-fourth  wider  than 
Che  diameter  of  the  column  knd  having,  an  hemispherical  de- 
pression for  the  insertion  of  the  end  of  the  column. 
First  primary  radial  a  little  wider  than  long,  subequal  in  size, 
and  the  calyx  will  rest  on  the  points  of  the  central  nodes  in 
these  plates.  Second  primary  radials  large,  very  little  wider 
than  long,  quadrangular.  Third  primary  radials  about  the  size 
of  the  second,  pentagonal,  axillary,  and  in  two  of  the  rays  sup- 
port on  each  upper  sloping  side  a  single  secondary .  radial 
which  is  axillary  and  supports  on  each  upper  sloping  side  two 
tertiary  radials  which  gives  to  each  of  these  rays  four  arms. 
These  two  rays  adjoin  the  azygous  area.  In  each  of  the  lateral 
rays  the  third  primary  radial  supports  on  one  upper  sloping 
side  three  secondary  radials,  and  on  the  other  a  single  sec- 
ondary radial- which  is  axillary  and  supports  upon  each  upper 
sloping  side  two  tertiary  radials,  which  gives  to  each  of  these 
rays  three  arms.  In  the  ray  opposite  the  azygous  area  the 
third  primary  radial  supports  upon  each  upper  sloping  side 
three  secondary  radials  which  gives  to  this  ray  two  arms. 
There  are,  therefore,  sixteen  arms  in  this  species.  The  arm 
formula  is  4+4+3+3+2. 

The  interradial  areas  are  substantially  alike.  The  first  in- 
terradials  are  the  largest  plates  in  the  calyx,  have  nine  sides, 
and  are  truncated  above  for  the  second  interradial,  which  is 
rather  less  than  half  as  large  as  the  first.  It  is  followed  in 
the  third  range  by  a  small  plate  that  unites  with  two  plates 
belonging  to  the  vault. 

The  vault  is  convex,  elevated  over  the  ambulacral  canals 
and  concave  in  the  interambulacral  areas,  and  bears  a  short 
subcentral  proboscis,  at  the  summit  of  which  is  the  azygous 
orifice.  The  plates  are  large,  covered  with  granules,  and  each 
one  bears  a  central  tubercle  except  the  two  elongated  plates 
in  concave  depression  in  each  interambulacral  area.  There  are 
two  ovarian  apertures  between  each  ray,  and  also  between 
each  double  ray  and  the  single  rays,  which  arrangement  gives 
t'j  the  species  twenty  ovarian  apertures.  This  species  is  dis- 
tinguished by  its  general  form  and  surface  ornamentation  from 
all  other  sixteen  armed  species.  It  is  also  distinguished  from 
D.  ecelatus  Q,nd    all    species    except    D.  salebrosua   by  the  aim 
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formala.  The  aim  formula  is  like  D.  sahbrvsuf,  but  that  spe 
cies  has  a  concave  dt{ft'6ssioTi  below,  and  is  constricted  beloiv 
the  arms,  and  has  two  intorradials  in  the  second  range,  and 
very  different  surface  ornamentation.  This  species  cannot  be 
mistaken  for  any  other,  either  upon  superflcial  examination 
or  upon  close  inspection  of  the  number  and  arrangement  of 
the  plates. 

Pound  by  Geo.  K.  Greene  in  the  Hamilton  Group,  near 
Charlostown,  Indiana,  and  now  in  the  collection  of  Wm.  F,  E 
Gnrley. 

noLATOCltlNLS   rnSSlMII,AKIS.    II.    sp. 

I'Irtfe  III,   Fiif.  :?.'■>,  humil  view;  Fig.  2l>,    summif   riew.    Fig.    "7. 

iiztffioiis  stile   I'lfir. 

Species  below  medium  size,  depressed  or  verjc  short.  Calyx 
low,  about  three  times  as  wide  as  high,  rounding  out  from  u 
deep  basal  cavity  and  spreading,  without  any  constriction  be- 
low the  arms  and  having  the  general  form  of  D.  np'ntiis.  Sur- 
face deeply  sculptured.  Radial  ridges  very  smalt  and  nodes 
small.  The  central  part  of  each  interradial  instead  of  bearing 
a  node  is  excavated. 

Basal  plates  within  the  cavity  of  the  calyx  and  extend 
higher  than  the  base  of  the  free  arms,  funnel-shaped. 
First  primary  radials  within  the  funnel-shaped  basai  cavity 
and  longer  than  wide.  Second  primary  radials  about  twice  as 
wide  as  long,  quadrangular.  Third  primary  radials  a  little 
larger  than  the  second,  twice  as  wide  as  long,  pentdgonal. 
axillary,  and  in  each  ray  adjoining  the  azygous  area  and  in 
the  ray  opposite  the  azygous  area  support  on  one  of  the  upper 
sloping  sides  three  sed^ndary  radials  and  upon  the  other  a 
single  secondary  radial,  which  is  axillary  and  supports  od  each 
upiier  sloping  side  two  tertiary  radials,  which  arraDgement 
gives  to  each  of  these  riys  three  arms.  In  each  of  the  other 
lateral  rays  the  third  primary  radials  sup]K)rt  on  each  upper 
.side  three  .secondary  radials  which  give  to  each  of  these  rays 
two  arms.  There  are,  therefore,  thirteen  arras  in  this  S|>ecic.«. 
It  is  the  proximal  side  of  each  ray  adjoining  the  azygous  arua 
that  bears  the  tertiary  radials. 

The  azygous  area  is  like  the  other  areas.     The  first  plate  is 
what  elongated,  h:i.s  nine  sides  and  is  truncated  by  a  single 
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plate,  less  than  one- fourth  as  largo,  in  the  second  range. 
There  is  one  small  plate  in  the  third  range,  that  unites  with 
two  plates  belonging  to  the   vault. 

The  vault  is  quite  evenly  convex,  hd^  small  ridges  over  the 
ambulacral  canals  and  bears  a  small,  short,  almost  central 
proboscis.  The  sutures  cannot  be  distinguished,  in  our  speci- 
men, and  the  surface  is  eroded  so  the  ornamentation  is  not 
shown,  in  the  illustrations.  T^e^  are  four  ovarian  apertures 
to  each  ray,  or  twenty  in  the  the  sp^acies,  all  of  which  are 
elongated  and  enter  the  vault  instead  of  the  ambulacral  canals. 

This  species  in  its  general  form  resembles  />.  aplaluF^  but 
that  species  has  fifteen  arms  while  this  one  has  thirteen  so 
the  arm  formula  alone  will  distinguish  them.  The  only  species 
with  which  this  one  agrees,  in  the  arm  formula,  is  D.  lyoni 
above  described  but  the  species  are  readily  distinguished  by 
the  general  form  and  surface  ornamentation  as  well  as  by  the 
interradials.  It  is  not  necessary  to  make  any  comparison  with 
any  other  species. 

Found  by  J.  F.  Hammell  in  the  Hamilton  Group,  near 
Charlestown,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E. 
Gurley. 

DOLATOCUINUS  PECULIARIS,    n.    Sp. 

Plate  III,  Fig,  28,  azygotis  side;  Fig.  29,  basal  view;  Fig.   30, 

summH. 

Species  above  medium  size  but  very  short.  Calyx  broadly 
and  deeply  concave  below  and  slightly  constricted  below  the 
arms.  Radial  ridges  very  inconspicuous,  and  interrupted  at 
the  sutures. 

The  plates  are  very  tumid  and  radiately  furrowed  toward 
the  margins.  The  surface  ornamentatioo  resembles  that  of  D. 
vasculum  and  there  is  much  resemblance  in  the  general  form 
of  the  two  species,  but  that  is  an  eighteen-armed  species  and 
this  is  a  seventeen  armed  one.  Column  small  but  having  a 
comparatively  large  cinquefoil  ciM^al.;  '* 

Basals  deeply  sunken  in  the  concavity  so  as  to  extend  higher 
than  the  base  of  the  arms.  The  hollow  cone  thus  formed  is 
not  entirely  filled  by  the  end  of  the  column  and  the  basal  disc 
may  be  seen    having    a    diameter    one-half    greater    than    the 
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diameter  of  the  colmnn.  First  primary  radials  as  long:  as  widcs 
and  entirely  within  the  basal  concavity  and  forming  part  of  the 
funnel  shaped  depression.  Second  primary  radials  form  part 
of  the  basal  concavity,  a  little  wider  than  long,  quadrangular 
and  the  calyx  will  rest  on  the  central  nodes  of  the  first  inter- 
radials  and  these  plates.  Third  primary  radials  curve  upward, 
nearly  as  long  as  wide,  pentagonal,  axillary,  and  in  the  ray  on 
each  side  of  the  azygous  area,  bear  upon  each  upper  sloping 
side  a  single  secondary  radial  which  is  axillary  and  bears  upon 
each  upper  side  two  tertiary  radials,  which  gives  to  each  of 
these  rays  four  arms.  In  each  of  the  other  three  rays  the 
third  primary  radial  bears  upon  one  upper  sloping  side  three 
secondary  radials.  and  u^xin  the  other  one  secondary  radial, 
which  is  axillary  and  supports  upon  each  upper  sloping  side 
two  tertiary  radials,  which  gives  to  each  of  these  three  rays 
three  arms.  There  are,  therefore,  seventeen  arms  and  seven- 
teen ambulacral  openings  to  the  vault  in  this  species.  It  will 
be  observed  that  the  arm  formula  is  the  same  that  is  found  in 
D.  hellulus. 

The  int^'rradial  areas  are  not  alike,  in  this  species,  and  the 
azygous  area  is  smaller  than  either  of  three  of  the  others. 
The  first  interradials  are  the  largest  plates  in  the  calyx,  the 
lower  half  of  each  bends  into  the  basal  concavity  from  the 
middle  part  and  upward  at  the  superior  end.  In  the  azygous 
area  and  in  one  of  the  other  areas,  it  is  followed  by  a  single 
plate,  in  the  second  range,  about  one  fourth  as  large,  and  it  is 
followed,  in  the  third  range  by  a  smaller  plate  that  unites 
with  the  plates  of  the  vault.  In  the  other  areas  the  second 
interradial  is  smaller  and  is  followed  by  two  plates  in  the  third 
range  and  these  are  followed  by  a  single  plate  in  the  fourth 
range  that  unites  with  the  plates  of  the  vault.  The  plates  in 
the  interradial  areas  thus  vary  from  three  to  five. 

The  vault  is  only  moderately  convex,  depressed  in  the  inter- 
ambulacral  areas,  and  covered  with  large  tubercular  plates. 
The  sutures  between  the  plates  are  not  shown,  in  the  illustra- 
tions, becau.so  only  part  of  them  can  be  distinguished,  in  our 
.specimen.  The  proix)scis  or  short  tube  for  the  azygous  orifice 
is  excentrie,  from  the  azygous  side,  which  is  a  peculiarity  not 
often  observed  among   the  crinoids.      There  is  a  large  central 
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plate  between  the  tube  for  the  orifice  and  the  azygous  area. 
Notwithstanding  these  peculiarities,  we  have  no  doubt  that  we 
are  correct  in  placing  the  azygous  area  between  the  four 
armed  rays.  There  are  four  ovarian  apertures  between  each 
of  the  rays  and  two  between  each  of  the  arms  which  arrange- 
ment gives  to  the  species  forty- four  ovarian  apertures. 

This  is  a  remarkable  and  extraordinary  species  readily  dis- 
tinguished from  all  others,  though  at  first  glance  resembling 
D.  vasculum  and  having  the  arm  formula  of  D,  bellulus,  4+3+3- 
+3+4,  a  species  with  which  it  agrees  in  no  other  respect.  It 
is  not  abnormal. 

Pound  by  George  K.  Greene  in  the  Hamilton  Group,  near 
Charlestown,  Indiana,  now  in  the  collection  of  Wm.  P.  E.  Gurley. 

Family   TAXOCRINIDiE. 

FORBESOCRINUS    GREENEI,    n.    Sp. 

Plate  IV^  Ftg,  25,  azygous  side  view;  Fig,   2,  basal  view,   show 

ing  pari  of  the  column  broken  down. 

Species  very  large;  radial  series  not  elevated  beyond  the 
interradial  areas;  plates  flattened  or  slightly  convex;  sutures 
beveled.  The  plates  do  not  overlap,  as  is  usual  in  this  genus, 
nor  does  the  column  taper  as  rapidly,  below  the  calyx,  as 
usual. 

Basals  within  the  calyx.  Subradials  wide  and  only  partly 
exposed.  Primary  radials  four  in  each  series  and  from  two 
to  four  times  as  wide  as  long.  They  are  directed  at  an  angle 
of  about  45  degrees,  so  as  to  give  the  lower  side  of  the  calyx 
a  broadly  rounded  oiftline,  that  is  continued  into  the  tertiary 
series  of  plates  where  the  calyx  has  its  greatest  diameter. 
The  last  primary  radial  in  each  series  is  longer  than  those 
below  it,  pentagonal,  axillary,  and  has  rather  steep  upper 
sloping  sides  upon  which  it  supports  the  secondary  radials. 
There  are  three  secondary  radials  in  each  of  eight  series  and 
two  in  the  other  two  series.  The  proximal  series  on  the  left 
of  the  azygous  area  has  only  two  secondary  radials  and  the 
distal  series,  in  the  ray,  on  the  right  of  the  azygous  aj'ea,  has 
only  two  secondary  radials.  The  secondary  radials,  though  of 
unequal  size,  are  not    much  smaller  than  the    primary  radials. 

—8 


56 

The  last  ones  are  axillary  aati  support,  on  the  upper  sloping 
sides,  the  tertiary  radials.  The  tertiary  radials  vary  in  num- 
ber in  the  different  rays  that  are  preservel,  in  our  specimen, 
from  four  to  six,  but  all  the  series  are  not  preserved,  and 
hence  the  ^-ariation  may  be  greater.  There  are  only  a  few- 
plates  preserved  in  the  quaternary  series,  so  that  any  defini- 
tion of  them  will  be  of  no  special  service,  though  the  total 
numl>er  of  arms  is  necessarily  forty  and  probably  sixty. 

The  regular  interradial  areas  are  of  unequal  size,  more  or 
less  elongate -ovate  and  covered  witn  large  plates.  All  of  tlie 
ivreas  are  not  preserved  in  our  specimen,  but  in  those  pre- 
served there  are  from  sixteen  to  twenty  plates.  The  inter- 
secondary  areas  are  much  elongated  and  have  numerous  plates. 
The  intertertiary  radial  areas  are  also  elongated  and  have  three 
or  more  plates  following  each  other.  In  the  azygous  area  an 
lieptagonal  plate  broadly  truncates  a  suhradial.  It  is  followe<l 
by  two  plates  in  the  second  range,  three  in  the  third,  four  in 
the  fourth,  three  in  the  tifth,  three  in  the  sixth,  three  in  the 
seventh,  two  in  the  eighth,  two  in  the  ninth,  and  above  these 
they  are  not  preser\-ed  in  our  s|>ecimcn,  but  as  these  twenty-three 
plates  do  not  extend  as  high  as  the  intersecondary  or  inter- 
tertiary plates,  it  is  evident  that  the  total  number  will  bo 
found  to  Iw  from  twenty-seven  to  thirty. 

This  si»ecies  is  distinguished  by  its  rounded  massive  form, 
transverse  or  slightly  concave  beveled  sutures,  elongated  inter- 
radial, intersecondary,  and  intertertiary  areas,  and  by  the 
structure  of  the  azygous  area.  It  will  throw  no  light  upon  it 
ti  contrast  it  with  other  species,  for  it  can  always  be  distin- 
guished on  the  slightest  observation. 

Found  by  Geo.  K.  Greene,  in  whose  honor  the  specific  name 
i^  given,  in  the  Keokuk  Group,  at  Edwardsville,  Indiana,  and 
now  in  the  collection  of  Wm    F.  E   Gurley. 

FOltBESOCRlNl'S   MACADAMSI,   n.    Sp, 

Plate   r,  fijj.    1,  iizyifoii/i  siWc;  Fi((.  2,  opposHe  view  of  the  same 
sj}ecimen. 

Species  very  large.  liadiat  series  prominent  and  interradial 
areas  depressed  so  as  to  give  the  calyx  a  marked  quinquelo- 
Ijate  outline  as  seen  from  below.     Plates  rounded  in  the  radial 
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series  and  slightly  convex  in  the  interradial  spaces.  Sutures 
only  moderately  concave  and  slightly  beveled.  The  plates  over- 
lap very  little,  and  the  column,  which  is  composed  of  thin  plates, 
tapers  slowly  from  the  calyx. 

Basals  covered  by  the  column.  Subradials  wide  a.nd  only, 
partly  exposed.  Primary  radials,  five  in  one  of  the  lateral  rays 
and  four  in  each  of  the  otlf^r  rays.  The  first  one  is  longer 
than  either  of  the  others  and  they  vary  from  two  to  four  times 
as  wide  as  long.  The  last  primary  radial  in  each  series  is 
pentagonal,  axillary,  and  supports  the  secondary  radials.  There 
are  four  secondary  radials  in  each  series  in  the  ray  on  the 
right  of  the  azygous  area,  and  three  secondary  riidials  in  each 
of  the  other  eight  series.  The  last  secondary  radial  in  each 
series  is  axillary  and  supports  the  tertiary  radials.  The  ter- 
tiary radials  vary  in  number  in  the  different  rays,  as  may  be 
seen  in  the  illustrations,  from  four  to  nine,  and  the  last  one  is 
axillary  and  supports  a  quaternary  series.  Another  division 
takes  place  in  the  distal  arms  in  each  ray,  so  as  to  give  to 
each  ray  twelve  arms.  The  arms  infold  at  the  superior  end 
and  some  of  them  again  divide,  but  exactly  how  many  our 
si^ecimen  does  not  disclose.  There  are,  therefore,  more  than 
sixty  arms  in  this  species. 

The  regular  interradial  areas  are  of  unequal  size,  long,  and 
lanceolate  in  outline.  In  one  area  there  are  fourteen  plates,  in 
another  seventeen,  and  in  another  twenty.  The  intersecondary 
radial  areas  are  lanceolate  and  differ  very  greatly  in  size.  In 
the  one  opposite  the  azygous  area  there  are  two  elongated 
plates.  In  the  one  on  the  right  of  the  azygous  area  there  are 
nineteen  plates  and  in  the  one  on  the  left  of  the  azygous  area 
there  are  eight  plates.  In  the  intertertiary  radial  area  on  the 
right  of  the  azygous  area  there  are  two  elongated  plates,  one 
following  the  other,  but  there  are  no  other  intertertiary  plates  in 
our  specimen.  The  ray  on  the  right  of  the  azygous  area  is  larger 
than  either  of  the  other  rays,  more  protuberant  and  contains 
more  intersecondary  plates  beside  the  two  intertertiary  plates. 
The  azygous  area  is  wider  and  contains  more  plates  than  either 
of  the  regular  areas  and  is  also  lanceolate  in  outline.  The  first 
azygous  plate  broadly  truncates  a  subradial  and  is  followed  by 
two  plates  in  the  second  range,  one  of  which  only  trunca^s  it 
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slightly  on  the  left  and  tht-  other  broadly  on  the  right  and  is 
followed  by  a  longitudinal  series  of  six  or  seven  plates  as  dis 
closed  between  the  arnis,  and,  on  the  right  of  this  series,  and 
separated  from  it  by  a  nearly  straight  suture,  there  is  a  longi- 
tudinal series  of  seven  plates;  on  the  left  and  separated  by  a 
longitudinal  suture  there  are  aine  plates  in  a  double  series, 
arranged  with  some  irregularity.  There  are,  therefore,  as  many 
as  twenty-live  or  twenty-six  plates  in  this  area.  It  will  be  seen 
that  if  the  distinction  between  Tajrocnmis  and  Forbeaocrinus  is 
dependent  upon  (he  azygous  area  that  we  have  here  a  Ttuv 
crinus  by  reason  of  the  longitudinal  series  of  plates,  and  a 
Forbesocrinus  by  reason  of  the  largo  area. 

This  species  will  be  readily  distinguished  by  its  qiiinquelobatc 
form,  number  of  primary  and  secondary  radials  and  shape  of 
the  interradial  areas  and  by  the  azygous  plates. 

Found  by  the  late  Wm.  McAdams,  in  whose  honor  the  siieci- 
fic  name  is  given,  in  the  Keokuk  Group,  in  Jersey  county,  Ilii- 
nois,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

Family  PLATYCRINID^. 

PLATYCRINUS  FORMOSUS,  var.,  APPROXIMATUS,  n,  Var. 

Plate  IF,  Fig.  8,  baaal  view;    Fig,    9,    summit    view.    Fig.    10, 

azygous  aide  view;  Fig.  11,  opposite  side. 

This  species  or  variety  is  medium  size  and  belongs  to  the 
discoid  forms.  It  is  so  much  like  P.  formosus  that  it  can  only 
be  called  a  variety,  in  the  absence  of  a  knowledge  of  the  vault 
of  that  species,  and,  if  the  vaults  are  alike  then  the  varietal 
name  may  be  stricken  out.  but  if  the  vaults  are  differently 
constructed  then  the  varietal  name  may  have  the  rank  of  a 
species.  The  calyx  is  shallow,  though  deeper  than  in  tie 
types  of  P.  formosus,  pentagonal,  three  times  as  wide  as  higli. 
Plates  thick  and  bearing  low  rounded  nodes  less  conspicuous 
than  they  are  in  the  types  of  P.  formosus.  Sutures  beveled  but 
net  canaliculate  as  they  are  in  P.  formosus. 

Basals  form  a  concave  pentagonal  disc  bordered  by  a  nodose 
rim.  The  first  radials  are  rounded  upward  from  the  basal 
suture  and  constricted  in  the  middle  part,  beyond  which  they 
are  directed  horizontally,  and  the  facet   for  the  second  plate  is 
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nearly  perpendicular.  Each  articulating  facet  forms  more 
than  half  a  circle  and  has  a  diameter  about  one-half  the  di- 
ameter of  the  plate  and  is  slightly  notched  for  the  ambulacral 
canal. 

The  angles  for  the  reception  of  the  regular  interradials  are 
somewhat  acute,  and  the  interradials  are  longer  than  wide  and 
stand  upright,  so  as  to  elevate  the  vault,  and  give  to  the 
whole  body  a  pentagonal,  subglobose  outline.  The  first  azy- 
gous  plate  is  not  as  long  as  the  first  regular  interradials,  but 
a  little  wider,  and  bordered  at  the  upper  part  of  each  side  by 
an  interradial  which  gives  to  the  azygous  area  greater  width 
than  is  found  in  the  other  areas,  and  it  is  surmounted  with 
two  small  plates  that  form  part  of  the  rim  surrounding  the 
azygous  opening. 

The  vault  is  abruptly  elevated  over  the  calyx  so  as  to  re 
tain  the  pentagonal  outline,  with  concave  sides,  and  so  as  to 
have  a  capacity  greater  than  that  of  the  calyx.  It  is  convex 
on  top  and  covered  with  a  few  large,  polygonal,  subspinous 
plates.  The  largest  plate  is  subcentral  on  the  azygous  side 
and  surrounded  by  nine  plates.  The  azygous  orifice  is  large 
and  situated  between  the  ambulacral  openings,  though  not  ex- 
tending quite  so  low.     It  is  surrounded  by  eight  plates. 

The  calyx  of  this  species  or  variety,  as  the  case,  in  fact, 
may  be,  is  not  as  concave  below,  as  it  is  in  P.  formosus,  and 
the  calyx  in  that  species  is  four  times  as  wide  as  high,  while, 
in  this,  it  is  only  three  times  as  wide  as  high.  The  sutures 
are  canaliculate  in  that  species,  and  beveled  in  this.  The  angles 
of  the  interradials  are  more  acute  in  this  variety  than  in  that, 
and  appearances  indicate  that  the  vault  in  P.  formosus  is  lower 
than  it  is  in  this.  K.  however,  the  vaults  are  alike,  this  is 
merely  a  varietal  form  of  P.  formosus,  unless  the  difference 
between  tJie  canaliculate  and  beveled  sutures  is  of  spiecific 
importance:  for  the  difference  in  form  may  exist,  in  the  same 
species.  If,  again,  this  form  shall,  in  future,  be  referred  to 
P.  formosus,  we  are  fully  justified  in  publishing  it  as  a  varie- 
tal form,  because  we  have  a  complete  specimen  differing  in 
some  respects,  from  the  type,  so  far  as  it  was  preserved. 

Pound  in  the  Burlington  Group,  at  Sedalia,  Missouri,  and 
now  in  the  collection  of  F.  A.  Sampson. 
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PLATYCKINtlS  SUBSCirt'LUB,   n.   Sp. 

Plale  IV,  Fig  12,  basal  i-iew;  Eig.  13,  summit  view;  Eig  H, 
mygoHs  side;  Fig.    15,  opposite  side. 

SiK>cies  medium  or  rather  below  medium  size,  calyx  and 
vault  subequal,  id  capacity,  and  it  belongs  to  the  discoid 
forms.  Calyx  disfoid,  subpentagonal.  about  three  times  as 
wide  as  high.  Surface  without  oniampulatioti,  granular,  sutures 
beveled. 

Basals  form  a  i>entagODal  disc  with  a  concave  depression 
toward  the  central  part,  where  the  column  attached.  The 
hoveled  suture  surrounding  the  disc  will  allow  the  calyx  to 
rest  on  the  rim  of  the  diKc  surrounding  the  concave  depres- 
sion. First  radials  arc  direi^tod  upward  at  an  augle  of  about 
forty-tive  degrees  and  are  convex  toward  the  facet  for  the 
second  radial.s,  which  is  concave  and  occupies  a  little  more 
than  one  third  of  the  diameter  of  the  plates,  and  is  a  little 
more  than  half  a  circle.  The  second  radials  are  short,  con- 
stricted, directed  horizontally  and  axillary. 

The  int^rradial  areas  are  depressed  so  as  to  leave  the  form 
pentagonal  when  seen  from  above.  The  interradlals  are  elon- 
gated, and  instead  nf  rising  perpendicularly  from  the  calyx 
are  inclined  inward  so  as  to  contract  the  vault  in  the  inter- 
radial  areas. 

Vault  elevated  over  the  ambulacral  canals  and  depressed  in 
the  ambulacral  ai'eas  so  as  to  leave  only  a  slight  convexity 
centrally.  The  plates  of  the  vault  are  subspinous.  A  large 
plate  is  situated  subceutrally  on  the  azygous  side  and  sur- 
rounded with  seven  plates,  six  of  which  are  subspinous.  The 
azygous  orifice  is  situated  between  the  ambulacral  openings, 
and  the  first  azygous  plate  is  shorter  and  smaller  than  the 
first  regular  interradials.  The  orifice  is  surrounded  by  eight 
plat?s. 

This  speuies  is  distinguished  by  its  general  form,  freedom 
from  surface  ornamentation  of  the  calyx,  quinquelobato  aspect 
as  seen  from  above,  projecting  second  radials,  and  the  liraittd 
number  of  plates  on  the  vault. 

Pound  in  the  Burlington  Group,  at  S.'dalia,  Missouri,  and 
now  in  the  collection  of  P.  A.   Sampson. 
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PLATYCRINUS  CONCINNULUS,    n     Sp. 

Plate  IV,  Fig.  16,    azygous   side;  Fig.  17,  opposite   view;  Fig. 

18,  summit  view. 

Species  medium  or  above  medium  size.  Calyx  urn-shaped, 
rounded  below,  slightly  projecting  at  the  arms  so  as  to  give 
it  a  subpentagonal  outline  when  seen  from  above,  and  about 
one-fourth  wider  than  high.  Surface  finely  granular.  Sutures 
slightly  beveled.     Column  round. 

Basals  form  a  low,  rounded  cup,  pentagonal  at  the  top,  and 
bear  a  slight  constriction  or  furrow  in  the  middle  part  above 
the  end  of  the  column.  First  radials  expand  slightly  and  are 
a  little  longer  than  wide.  They  are  convex  toward  the  facets 
for  the  second  radials.  A  facet  occupies  a  little  more  than 
one-third  the  diameter  of  the  plate  and  is  semi-circular  in  out- 
line, and  notched  for  the  ambulacral  canal.  The  second  radials 
are  very  short  and  axillary,  giving  ten  arms  to  the  species. 

The  regular  interradials  are  rather  large  and  curve  abruptly 
over  on  the  vault.  The  azygous  interradial  stands  nearly  up- 
right and  forms  one  side  of  the  base  of  the  proboscis. 

Vault  low,  neaily  flat,  and  covered  with  a  few  convex  and 
subnodose  plates.  A  highly  nodose  plate  covers  the  junction 
of  the  ambulacral  canals  at  the  base  of  each  arm.  The  base 
of  the  proboscis  is  large  and  subcentral,  but  the  height  is  un- 
known. 

The  lower  part  of  the  calyx  of  this  species  resembles  P. 
concinnuSy  but  the  vaults  are  altogether  different,  and  that 
species  has  eighteen  or  twenty  arms,  and  this  one  has  only 
ten.  The  constriction  around  the  basal  plates  will  distinguish 
this  species  from  nearly  all  the  urn-shaped  species,  and  none 
that  have  been  described  have  a  vault  similar  to  this  one. 

Pound  in  the  Burlington  Group,  at  Sedalia,  Missouri,  and 
now  in  the  collection  of  F.  A.  Sampson. 

Family  CARYOCRINIDiE. 

CARYOCRINUS  MILWOAN^E,    n.   Sp. 

Plate  F,  Fig.  3,  azyqous  side  view;  Fig.  4,  summit. 

Species  medium  to  large  size,  rapidly  spreading  to  the  middle 
of  the  second  range  of  plates,  where  it  has  an  hexagonal  out- 
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line,  then  lengthens  above  and  contracts  into  a  comparatively 
small  triaD(;ular  summit.  Ridgres  radiato  from  the  center  of 
each  plate  to  the  augles,  except  on  the  basal  plates,  where  the 
ridges  run  from  the  superior  angles  to  the  point  of  columnar 
attachment.  There  is  a  single  or  double  row  of  txires  accom- 
panying these  ridges,  but  none  elsewhere  on  the  plates. 

The  basal  plates  are  of  unequal  size  and  form  an  angular, 
hexagonal  cup  rather  more  than  one  fourth  the  length  of  the 
body.  The  six  plates  in  the  second  range  are  of  unequal  size, 
two  are  pentagonal,  two  hexagonal  and  two  heptagonal.  Tliese 
]i1ates  are  protuberant  at  the  centml  part,  some  of  them  pyra- 
midal, so  that  a  transverse  section  at  this  ])laee  is  hexagonal. 
There  are  eight  elongated  plates  in  the  third  range,  of  unequal 
size  and  different  in  outline.  The  general  form  of  six  of  these 
plates  is  jientagonal  and  the  other  two  quadrangular,  but  the 
small  plates  belonging  to  the  vault  change  the  number  of  sides 
so  that  the  subquadrangular  plates  become  hexagonal  and  the 
subpentagonal  plates  become  heptagonal,  octagonal  and  non- 
agonal. 

The  summit  is  subtriangular,  flat  centrally,  and  the  plates 
turn  over  the  margin  in  some  places  and  in  others  stand  up 
over  the  arm  openings  so  as  to  hide  them  from  a  summit  view. 
The  vault  is  covered  with  a  large  central  plate  surrounJod  by 
eight  plates  and  a  few  small  plates  around  the  orifices  at  the 
angles  of  the  triangular  summit.  One  of  the  circle  of  eight 
plates  abuts  against  a  subquadrangular  plate  belonging  to  the 
third  range  of  body  plates  at  the  middle  of  one  side  of  the 
triangle  and  another  at  the  middle  of  another  side,  and  another 
against  a  subpentagonal  plate  near  the  middle  of  the  other 
side  and  adjoining  the  mouth.  The  mouth  is  a  round  orifice 
surrounded  by  five  plates.  It  is  situated  near  the  middle  of  one 
of  the  sides  of  the  triangle,  and  truncates  the  angles  of  two  of 
the  third  range  of  body  plates,  two  of  the  plates  belonging  to 
the  circle  of  eight  plates  on  the  summit  abut  upon  it.  and  one 
))late  inserted  between  the  third  range  and  the  circle  of  eight 
]tlates  abuts  against  it.  The  illustration  of  the  azygous  side 
view  shows  the  mouth  and  the  -plates  surrounding  it.  The 
plate  on  the  left  is  the  one  intercalated  between  the  range  and 
circle  of  plates. 
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The  arms  are  divided  into  three  clusters,  which  are  located 
at  the  angles  of  the  summit.  There  are  three  arm  openings  at 
one  of  the  angles  and  two  at  each  of  the  others.  The  three- 
armed  angle  is  opposite  the  mouth.  There  are,  therefore,  seven 
arms  in  this  species.  The  plate  over  each  arm  opening  bears 
a  node  and  there  is  a  small  plate  between  each  of  the  arm 
openings. 

This  species  is  distinguished  by  its  general  form  from  all 
others.  The  triangular  summit  is  peculiar  and  the  arrange- 
ment of  the  seven  arms  at  the  angles  is  different  from  that  in 
any  other  described  species. 

Pound  by  Mrs.  J.  M.  Milligan,  in  whose  honor  we  have  pro- 
posed the  specific  name,  in  the  Niagara  Group,  in  Decatur 
county,  Tennessee,  and  the  specimen  illustrated  is  now  in  her 
collection.  The  species  is  also  represented  in  the  collection  of 
each  of  the  authors,  though  the  type  is  the  best  preserved  and 
shows  the  sutures  between  the  plates  better  than  our  speci- 
mens do. 

CARYOCRINUS  HAMMELLI,   n.    Sp. 

Plate  Vj  Fig,    5,  azygotis  side  view,  Fig.  6,  aummit. 

Species  large,  subelliptical  in  outline,  the  angular  convexity, 
at  the  middle  of  each  plate,  in  the  second  range,  gives  an 
hexagonal  outline  to  the  middle  part  of  the  body.  The  summit 
is  irregularly  subcircular  or  suboctagonal.  Ridges  radiate  from 
the  center  of  each  plate  to  the  angles,  in  the  form  of  coalescing 
nodes,  except  on  the  basal  plates,  where  the  ridges  run  from 
the  superior  angles  toward  the  point  of  columnar  attachment. 
There  is  a  single  or  a  double  row  of  pores  accompanying  these 
ridges    and    there    are    nodes  and  pores  on  other  parts  of  the 

plates. 

Three  of  the  basal  plates  are  about  equal  in  size,  but  the 
other  one  is  nearly  twice  as  large  as  either  of  them.  The  large 
plate  is  hexagonal  in  outline,  and  the  others  are  quadrangular. 
They  form  an  hexagonal  cup  about  one- third  the  length  of  the 
body.  The  six  plates  in  the  second  range  are  of  unequal  size, 
and  the  larger  ones  follow  the  smaller  basal  plates  so  that  the 
symmetry  of  the  body  is  restored;  two  are  pentagonal,  two 
hexagonal,  and  two  heptagonal.  They  are  longer  than  the 
plates  in  either  of  the  other  ranges.  There  are  nine  plates  in 
—9 


PLATE  I 


Par*. 

BATOCBINOt  NO»OSVi,n.  tp 5 

Flir*   1*    Asjsoot  Ttow. 
Fig.  2.    Opposite  tld*  vtow. 
Fig.  8.    Sammlt. 


BiTOCBIHOtf  NODUL09U4.  ft.  tp  .... 

Fig.  4     Bftsal  y\%w. 
Fig.  ft.    Aijrgoiu  r\9W. 
Fig.  6.    Opposite  aid*  Tlew. 

AQABI003BI1IUS  AOAMtBHSIS,  ft.  Up 

Fig.   7.    Atjgoftt  Ttow. 
Fig.   8.    Sammlt. 
Fig.   8.    Basal  rtow. 


BATOomiHat  ■AuiMBM'Ut.  a  ftp 8 

Fig.  10.    Batal  ylew. 

Fig.  11.    Sammlt. 

Fig  18.     Atjgoa^Tlaw. 

BATOCBIHnafTBLLirOBMIi,  ft.  tp f 

Fig.  18.    Baaal  tI«w 
Fig.  14.    Asjgoat  Ttow. 
Fig.  15.    Sammlt. 

BATOOBiMOf  noN ATijt,  n.  ap 18 

Fig.  16.    Atygoas  Ttow. 
Fig.  17.    Oppoott*  aide  Ttow. 

BATocBiHas  sTBBHaoa,  n.  ap 11 

Fig.  IH.     Atygoas  vtow. 
Pig.  \\i.    Oppoiito  sld«f)  view. 

BkTO0fU?fas  DELicATULua,  n.  sp 11 

Fig.  '30.     Azy^oas  »lde  view,  magBlfled  two  dlamatars 
Fig.  '<.*!.    Opposite  side  view  of  aatiie. 

BaTOCRINUS   RR0AL18,  n.  Bp 14 

Fiir  82.    Btteal  view. 
Fig.  83.    AzyKoue  view 
Fig  'i4.    Summit 


.\cnXOORINUt   P.VLLDBBUli,  Q.  Sp • 

Fig.  26.     Baeal  vtow. 
Fig   26      Summit. 
Fig.  27.     Atygoos  vtow. 

\MPHORACBnfUB  8A1IPSONI,  U.  flp it 

Flff.  28.    Aiygoua  view. 
Fig.  29.    Opposite  aide  view. 

Batocbinqs  Mirius.  a.  sp 16 

Fig.  30.    Raaal  view. 
Fig.  81.    Acy^oue  view. 
Fig.  32.    Opposite  Aide  view. 
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Pig.  19.    Basal  view. 
Pig.  20.    LAteral  Tlew. 
Pig.  31.    Summit. 
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Pig.  33.    Basal  Flew. 
Pig.  38.     Azygous  view. 
Pig.  24.    Summit. 
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Pig.  35.    Basal  view.  * 

Pig.  26     Summit. 

Pig.  37.    Ajsygous  view. 
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Pig.  38.    Axjgous  view. 
Pig.  29.    Basal  view. 
Pig.  80.    Summit. 
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Fig.  l«.  BMal  view. 

Fig.  18.  Soinmlt. 

Fig.  14.  AiygoiM  Tlew. 

Fig.  16.  Oppoflte  ilde  ylew. 
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Pig.  16.    Aiygons  ylew. 
Fig.  17.    Opposite  Bide  ylew. 
Fig.  16.    Summit. 
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SOME  NEW  SPECIES  OF  ECHINODERMATA  AND  A  NEW 
ORDSTACEAN  FROM  THE  PALEOZOIC  ROOKS. 

BT   8.   A.   MILLER   AND   WM.   F.   E.   QURLET. 


SDBKINGDOM  ECHINODERMATA. 


CLASS  ORINOIDEA. 
ORDER  PAL^OCRINOIDEA. 
FAMILY  ACTINOCRINID^. 

AOTINOCRINUS  SAMPSONI,   D.   sp. 

Plate  J,  Fig.  1,  opposite  azygous   side;   Fig.  2,  azygous  side  on 

the  right. 

Species  medium  size.  Calyx  obconoidal,  rather  wider  than  loDg. 
plates  convex  and  radiately  sculptured.  Superior  part  of  inter- 
radial  areas  slightly  depressed. 

Basals  form  a  low  cup  about  three  times  as  wide  at  the  top  as 
high.  It  is  truncated  below,  about  one-third  wider  than  the 
diameter  of  the  column,  and  bears  an  hemispherical  depression 
for  the  attachment  of  the  column.  First  primary  radials  about  as 
long  as  wide,  three  hexagonal,  two  heptagonal.  Second  primary 
radials  a  little  wider  than  long,  about  two-thirds  as  large  as  the 
first  and  hexagonal.  Third  primary  radials  about  as  large  as  the 
second,  four  of  them  pentagonal,  the  one  on  the  left  of  the  azy- 
gous area  hexagonal.  They  are  axillary,  and  bear  upon  each  upper 
sloping  side  a  single  secondary  radial,  which  is  axillary,  and,  in 
four  of  the  rays,  bear  upon  each  of  the  distal  sides  two  tertiary 
radials,  and  upon  each  proximal  side  a  single  tertiary  radial, 
which  is  axillary,  and  supports  upon  each  upper  side  a  single 
quaternary  radial,  which  arrangement  gives  to  each  of  these  rays 
six  arm&    In  the  left  lateral  ray   one  of  the  proximal  sides  bears 


two  ter^ry  radiaU  BDd  oo  qaateriury  platee,  vhioh  girea  to  thia 
ny  fire  arms.  There  are,  therefore,  twen^-mtie  arnu  and  tweaty- 
nine  ambnlaoral  openings  to  the  vault  in  this  Hpeoies. 

The  interradial  areas  all  connect  with  the  plates  of  the  Tsalt. 
Id  each  regnlar  interradial  area  the  first  plate  is  aboat  the  size 
of  a  second  primary  radiaL  It  is  followed  by  two  smaller  plates 
in  the  aeoond  range,  and  these  by  two  smaller  plates  in  the  third 
range,  and  these  by  a  single  elongated  plate  in  the  fourth  range, 
in  each  of  three  areas,  that  unites  with  two  plates  belonging  to 
the  vanlt  lu  tike  other  area  there  are  two  elongated  platee,  in 
the  fourth  range,  that  nnite  with  the  plates  of  the  vault  There 
is  an  elongated  plate  in  each  interseoondary  area  that  separates 
the  goatemary  plates  and  unites  with  the  plates  of  the  vault  in 
some  of  the  areas.  There  are  ten  plates  in  the  aisygous  area. 
The  first  one  is  in  line  with  the  tirst  primary  radiala,  but  some- 
what  smaller.  It  is  followed  by  two  piates  in  the  second  range, 
three  in  the  third,  two  iu  the  fourth,  and  two  narrow  elongated 
plates  in  the  fifth  rangp,  that  tiaite  with  the  plates  of    the    vaalt. 

The  vault  ia  highly  convex,  depressed  toward  the  interradial 
areas,  and  covered  by  numerons  polygonal  plates,  about  one  fourth 
of  which  bear  spiaos.  The  proboscis  is  central,  but  broken  off  iu 
our  specimen. 

This  is  the  first  twenty-nine  armed  species  described  from  the 
Burlington  Group,  and  so  different  from  all  thirty-armed  species 
tbat  no  comparison  with  any  of  them  is  nesessary. 

Found  by  F.  A.  Sampson,  in  whose  honor  the  specific  name  is 
proposed,  in  the  Burlington  Group  at  Sedalia,  Missouri,  and  now 
iu  his  collection.  Also  found  by  B.  A.  Blair,  and  ii^  the  collection 
of  a  A,  Miller, 

ACTINOCRINCS    PETTI8EN8I8,    n.    Sp. 

Plate  I,  jig.  3,  azygous   side;  fig.  4,  opposite  view. 

Hpecies  medium  size.  Calyx  obconoidal,  one-third  wider  than 
high,  plates  conres  and  rather  deeply,  radiately  scnlptured. 

Bnsals  form  a  low  cup,  about  four  times  as  wide  at  the  top  as  high. 
It  is  truncated  below  about  one-half  wider  than  the  diameter  of 
the  colnm  and  bears  an  hemispherical  depression  for  the  attach- 
ment of  the  column.  First  primary  radials  wider  than  long,  three 
hexagonal,  two  heptagonal.     Second  primary  radials  nearly  as  long 


as  wide,  about  two-thirds  as  large  as  the  first  and  hexagonal. 
Third  primary  radials  a  little  smaller  than  the  second,  wider  than 
long,  pentagonal,  axillary,  and  bear  upon  each  superior  sloping 
side  a  single  secondary  radial,  which  is  axillary  and  in  one  of  the 
lateral  rays  supports,  upon  each  upper  sloping  side,  one  or  two 
tertiary  radials,  which  gives  to  this  ray  four  arms.  In  each  of  the 
other  four  rays,  one  of  the  proximal  sides  of  the  secondary  radials 
bears  a  tertiary  radial,  which  is  axillary,  and  supports,  on  ecK^h 
upper  sloping  side,  a  quaternary  plate,  which  arrangement  gives 
to  each  of  these  four  rays  five  arms.  There  are,  therefore,  in  this 
species,  twenty-four  arms  and  twenty- four  ambulacral  openings  to 
the  vault. 

The  interradial  areas  connect  with  the  vault.  There  are  six 
plates  in  each  regular  interradial  area.  The  first  one  is  about  the 
size  of  a  second  primary  radial;  it'  is  followed  by  two  smaller 
plates,  in  the  second  range,  and  these  by  two  plates,  less  than 
one- third  as  large,  in  the  third  range,  and  above  these,  one  quite 
small  and  narrow  plate  separates  the  tertiary  radials.  There  is  a 
small  intersecondary  plate  in  some  of  the  areas,  but  it  does  not 
connect  with  the  vault.  There  are  ten  plates  in  the  azygous  area. 
The  first  one  is  in  line  with  the  first  primary  radials,  but  some- 
what smaller.  It  is  followed  by  two  plates,  in  the  second  range, 
three  in  the  third,  three  in  the  fourth,  and  one  in  the  fifth  range 
that  unites  with  the  plates  of  the  vault. 

The  vault  is  very  highly  convex  and  bears  a  central  proboscis. 
It  is  covered  with  numerous  polygonal  plates,  more  than  half  of 
which  bear  long  robust  spines. 

This  is  the  first  twenty-four  armed  AcUnocriniis  ever  described, 
from  any  group  of  rocks,  and  while,  in  general  outline,  it  bears 
some  resemblance  to  Actinocrinus  fossatus,  a  forty-armed  species, 
yet  the  differences  are  so  manifest  that  it  would  be  idle  to  draw 
any  comparison  between  the  two. 

It  was  found  by  the  indefatigable  collector,  R.  A.  Blair,  in  the 
Burlington  Group,  at  Sedalia,  Missouri,  and  is  now  in  the  collec- 
tion of  S.  A.  Miller. 


^ 


AOTINOOBIKDB  BI80H0FFI,  n.  8p. 

Plate  III,  Fig.  1,  azygou*  nde;  Fit/.  '4,  opposite  view;  some  of 
the  plaiea  around  the  artn  openings  are  broken. 

Species  large.  Gslyx  obooDoidal,  about  ae  long  as  wide,  ab- 
raptiy  Bpreading  near  the  arm  openingB,  whicb  are  directed  up- 
vard,  and  are  not  visible  in  a  basal  riew.  Trnncated  only  the 
diameter  of  the  odninn.  Plates  plain  or  slightly  convex.  Sutnree 
beveled;  do  radial  ridges. 

BasaU  form  a  onp  about  two  and  a  halt  times  as  wide  as  hifth, 
and  which  is  moderately  constricted  in  the  middle  part  First 
primary  radials  as  long  as  wide,  three  hexagonal,  two  heptagonal. 
Second  primacy  radials  about  half  as  large  as  the  Srst,  hexagonal, 
and  a  little  wider  thao  long.  Third  primary  radials  smaller  than 
the  second,  the  one  opposite  azygoue  area  heptagonal,  three  hexa- 
gonal and  one  pentagonal,  axillary,  and  support  on  each  upper 
side  a  secondary  radial,  which  is  axillary  and  supports,  on  each 
of  the  distal  sides,  tonr  teriiary  radials,  and  upon  each  of  the 
proximal  sides  an  axillary  tertiary  railial,  which  supports,  on  each 
apper  side  two  or  three  quaternary  radials,  which  arrangement 
gives  to  each  of  the  rays  six  arms.  There  are,  therefore,  thirty 
ambalacral   openings  to  the  vault  in  this  species. 

None  of  the  interradial  areas  connect  with  the  vault.  In  each 
of  three  of  the  regular  interradial  areas  there  are  seven  platee, 
one,  followed  by  two,  in  the  second  range,  two  in  the  third  range, 
and  two  in  the  fourth  ran^e,  which  are  below  the  tertiary  radials. 
In  the  other  area  there  are  eight  plates,  the  additional  one  being 
iu  the  fifth  range.  There  is  a  small  interaeoondary  plate  in  the 
ray  opposite  the  azygjus  area.  There  are  thirteen  plates  in  the 
azygous  area.  The  first  one  is  in  line  with  the  firat  primary  ra- 
dials and  of  the  same  size.  It  is  foUowed  by  three  plates,  in  the 
second  range,  four  plates  in  the  third  range,  three  in  the  fourth 
range,  one  in  the  fifth  range,  and  one  in  the  sixth  range.  The 
last  plate  is  smalt  and  below  the  union  of  the  last  two  tertiary 
radials,  in  the  adjoining  radial  series. 

The  vault  is  highly  convex  and  covered  with  small,  convex, 
polygonal  plates.  It  bears  a  snbcentral  proboscis.  The  arm 
openings  are  directed  upward  and  visible  in  a  summit  view.  No 
ovarian  pores  have  been  discovered. 


This  is  a  very  strongly  marked  and  distinct  species,  and  bears  so 
little  resemblance  to  any  other  one  that  has  been  described  that 
no  comparison  with  any  of  them  is  necessary.  In  form  it  is 
somewhat  like  A.  glans,  but  that  is  a  twenty-armed  species,  has 
fewer  plates,  in  the  interradial  areas,  and  has  only  two  plates  in 
the  second  range,  in  the  azygous  area.  Indeed,  they  have  too 
little  resemblance  to  each  other  to  make  any  useful  comparison. 

Found  in  the  Burlington  Qroup,  at  Burlington,  Iowa,  and  now 
in  the  collection  of  Prof.  Martin  Bischoff,  of  Buffalo,  New  York, 
in  whose  honor  we  have  proposed  the  specific  name. 


ACTINOOBINUS  SPEGTABILIS,   U.   Sp. 

Plate  III,  Fig.  5,  azygous  side. 

Species  below  medium  size.  Calyx  obpyramidal,  about  as  long 
as  wide,  moderately  truncated,  most  rapidly  spreading  toward  the 
free  arm&  Ambulacral  openings  directed  upward,  and  not  visible 
in  a  basal  view.  Badial  ridges  defined.  Interradial  areas  some- 
what flattened  and  cut  off  from  any  connection  with  the  vault, 
except  by  a  single  plate  in  the  azygous  area.     Surface  granular. 

Basals  form  a  low  cup  about  two  and  a  half  times  as  wide  as 
high.  First  primary  radials  longer  than  wide,  three  hexagonal, 
two  heptagonal.  Second  primary  radials  about  two-thirds  as  large 
as  the  first,  hexagonal,  and  a  little  wider  than  long.  Third  pri- 
mary radials  a  little  smaller  than  the  second,  heptagonal,  axillary 
and  support  on  each  upper  sloping  side  a  single  secondary  radial 
which  is  axillary  and  supports,  on  each  upper  sloping  side,  a 
single  tertiary  radial,  which  gives  to  each  ray  four  arms.  There 
are,  therefore,  twenty  arms  in  this  species. 

In  each  of  the  regular  interradial  areas  there  are  five  plates, 
one,  followed  by  two,  in  the  second  range,  and  two  in  the  third 
range.  In  each  of  the  other  regular  interradial  areas  there  are 
seven  plates,  one  in  the  first  range,  two  in  the  second,  two  in  the 
third  and  two  in  the  fourth,  the  last  being  cut  off  from  any  con- 
nection with  the  vault  by  the  union  of  the  tertiary  radial&  In 
the  azygous  area  there  are  sixteen  plates.  The  first  one  is  in 
line  with  the  first  primary  radials  and  of  about  the  same  size. 
It  is  followed  by  two  plates  in  the  second  range,  four  in  the 
—2 
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third  rauge,  Gtb  id  the  fourth  rauge,  three  in  tlie  fifth  range, 
and  one  in  thu  sixth  range  that  Beparates  the  tertiary  radials  and 
extends  to  the  vault  plates. 

The  vault  ia  depressed,  convex,  covered  with  small  polygonal 
plat«8,  and  bears  a  email  subcentral  proboscis.  The  ambnlaflral 
openings  are  directed  upward  and  visible  in  a  sammit  view.  No 
ovarian  pores  discovered. 

This  species  is  distinguished  by  its  general  form  from  sU  other 
twenty- armed  species  heretofore  described,  and  no  comparison 
with  any  of  them  is  necessary. 

It  was  found  in  the  Burliugton  Group,  at  Burlington,  Iowa, 
and  is  now  in  the  collection  of  S.   A.  Miller. 

ACTINOOBINTJS  80BEINU8,   n.   Sp. 

Plate    III,  Fig.  4,  azygous  side;  Fig.  5,  opposite   riew. 

Species  below  medium  size.  Calyx  obpyramidal  oue-half  wider 
than  high,  truncated  ouly  the  size  of  the  column,  most  rapidly 
spreading  toward  the  free  arms.  Ambulacral  openings  directed 
upward  and  not  visible  in  a  basal  view.  Uadial  ridges  strongly 
defined.  Interradial  areas  fiatteued  in  the  lower  part  and  de- 
pressed between  the  arms,  where  the  plates  unite  with  those  of 
the  vault.     Plates   convex. 

Basals  form  a  low  cup  three  times  as  wide  as  high.  First  pri- 
mary radials  wider  than  long,  three  hexagonal  and  two  hept^- 
onal.  Second  primary  radials  about  half  as  large  as  the  first, 
hexagonal,  wider  than  long.  Third  primary  radials  about  as  large 
as  the  second,  three  hexagonal,  two  heptagonal,  axillary  and  sup- 
port on  each  upper  sloping  side  a  single  secondary  radial,  which 
is  axillary  and  supports,  ou  each  upper  sloping  side,  a  single  ter- 
tiary radial,  which  gives  to  each  ray  four  arms.  There  are,  there- 
fore, twenty  arms  in  this  speciea 

There  are  seven  plates  in  each  regular  interradial  area,  one  in 
the  first  range,  two  in  the  second  rauge,  two  in  the  third  range, 
and  two  in  the  fourth  range,  which  separate  the  tertiary  radials 
and  unite  with  the  plates  of  the  vault.  There  are  fourteen  plates 
in  the  azygous  area.  The  first  is  iu  Hoe  with  the  lower  part  of 
the  first  primary  radials,  and  rather  more  than  half  as  large  as 
one  of  them.  It  is  followed  by  a  single  plate  in  the  second 
range  of  about  the  same  size.    Suppose  this  to  be  abnormal,  then 
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these  two  plates  would  represent  the  first  plate,  as  usually  fouud 
in  this  genus,  and  the  two  plates  would  be  larger  than  a  first 
primary  radial  and  it  would  reduce  the  number  of  plates,  in  the 
azygous  area,  to  thirteen.  We  are  of  the  opinion  that  this  fea- 
ture is  abnormal  and  that  another  specimen  may  show  a  single 
plate  instead  of  two.  In  the  next  range  there  are  three  plates, 
in  the  next  four,  in  the  next  three,  and  in  the  next  two,  which 
separate  the  tertiary  radials  and  unite  with  the  plates  of  the 
vault. 

The  vault  is  depressed,  convex,  covered  with  polygonal  plates, 
and  bears  a  small  subcentral  proboscis.  The  ambulacral  openings 
are  directed  upward  and  .visible  in  a  summit  view.  No  ovarian 
pores  discovered: 

This  species  is  a  cousin  of  A,  spectabilis,  above  described,  if 
not  nearer  related.  It  will  be  noticed  that  this  is  a  shorter  form, 
and  radial  ridges  more  prominent  than  in  A.  spectabilis,  but  such 
differences  are  not  of  specific  importance  when  the  arm  formulas 
are  the  same.  The  differences  between  the  two  that  may  be  of 
specific  value  are  these:  In  this  species  each  regular  interradial 
area,  has  seven  plates,  two  of  which  connect  with  the  plates  of  the 
vault;  in  A.  spectabilis  none  of  the  plates  in  the  regular  interadial 
areas  connect  with  the  vault,  and,  in  each  of  two  of  them,  there 
are  only  five  plates.  In  this  species,  supposing  the  division  of 
the  first  plate,  in  the  azygous  area,  to  be  normal,  there  are  thir- 
teen plates  in  the  azygous  area,  the  last  two  being  comparatively 
large  and  connecting  with  the  plates  of  the  vault;  in  A.  specta- 
bilis there  are  sixteen  plates,  in  the  azygous  area,  only  one  of 
which  connects  with  the  plates  of  the  vault.  We  have  frequently 
found  as  much  difference,  in  the  number  of  interradials,  in  differ- 
ent specimens,  in  the  same  species,  as  we  find  in  these  two  spe- 
cies; but  not  under  the  same  circumstances.  It  is  the  difference 
in  the  number  of  plates,  coupled  with  the  fact  that  the  interradial 
areas  are  connected  with  the  vault  in  one  case,  and  not  in  the 
other,  that  we  are  inclined  to  think  is  of  specific  value.  There 
does  not  seem  to  be  anything  abnormal  about  our  specimens  ex- 
cept the  division  of  the  first  azygous  plate. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and  now 
in  the  collection  of  A.  Albers. 
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AOTIMOOBnnjS  SDBSOITULnB,  n.  tp, 

Plate  III,  Fig.  6,  azygous  $id0j   Fig.  7,  oppotite  view;  Fig.  8, 
aunmit. 

Species  above  mediam  size.  Calyx  obpyramidsl,  neari^  as  long 
as  wide,  tmnoated  only  the  size  of  the  oolomn,  moat  r^iidly 
spreading  near  the  free  arms.  Badial  ridgea  well  defined  above 
the  fint  primary  radiala.  Icterradial  areas  ooDoave  and  depreaaed 
between  the  arma  where  the  plates  anite  with  thoae  oi  the  vaolt. 
Ambolacral  openings  directed  upward  and  not  viaible  in  a  basal 
view.    Plates  slightly  oonvex.    Snrfaoe  granular. 

Basals  form  a  cup  about  twice  as  wide  as  high,  and  which  is 
much  coDstricted  in  the  middlii  part.  First  primary  radiale  longer 
than  wide,  three  hexagonal,  two  heptagonal.  Second  primary  rad- 
iate less  than  half  as  large  as  the  first,  hexagonal,  wider  than 
long.  Third  primary  radiaU  aboot  the  size  of  the  second,  three 
heptagonal,  two  hexagonal,  axillary,  and  support  on  each  upper 
sloping  side  a  single  Becondary  radial,  wbich  is  axillary,  and  in 
each  of  four  of  the  lays  support  on  each  upper  sloping  side  two 
tertiary  radials,  which  gives  to  each  of  these  rays  four  arms.  In 
OHO  of  the  lateral  rays,  the  third  primary  radial  supports,  upon 
one  side,  an  axillary,  secondary  radial,  which  supports  upon  each 
upper  side  two  tertiary  radials,  and,  upon  the  other  side,  a  sec- 
ondary radial  that  supports,  on  the  distal  side,  two  tertiary  radials, 
sod,  upon  the  proximal  side,  an  axillary  tertiary  radial,  which 
bears  upon  each  upper  sloping  side  a  quaternary  radial,  which 
arrangement  gives  to  this  ray  five  arms.  There  are,  therefore, 
twenty-one  arms  in  this  species.    The  arm  formula  is  4+5+4+4+4. 

The  regnlar  interradial  areas  connect  with  the  vault,  but  they 
differ  widely  from  each  other.  In  one  area  there  are  eleven  plates, 
in  another  ten,  in  another  nine  and  in  the  other  eight  Figure  7 
shows  one  area  with  eight  plates  and  the  other  with  eleven  plates. 
The  azygous  area  is  wide,  flattened,  and  contains  thirteen  plates. 
The  first  plate  is  in  line  with  the  first  primary  radials,  and  of  the 
same  size.  It  is  followed,  in  the  second  range,  by  two  plates;  in 
the  third  range,  by  five  plates;  in  the  fourth  range,  by  four  plates, 
and,  in  the  fifth  range,  by  one  plate,  that  unites  with  the  plates 
of  the  vault. 
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The  vault  is  convex  and  covered  with  nameroos,  more  or  less 
convex,  polygonal  plates.  It  bears  a  subcentral  proboscis.  The 
arm  openings  are  directed  upward  and  are  visible  in  a  summit 
view.    No  ovarian  pores  discovered. 

This  is  the  first  twenty-one  armed  Actinocrinua  ever  described 
from  the  Burlington  Group,  and  hence  there  is  no  necessity  for 
comparing  it  with  any  other  species.*  Indeed,  it  is  so  far  removed 
from  all  other  species,  in  its  essential  structure,  that  it  would  be 
difficult  to  make  a  comparison  with  any  of  them. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

ACTIKOOBINUS  SUBPULOHELLUS,    n.   sp. 

Plate  III,  fig.  12,  azygous  aide;   fig.  13,   opposite  view;  fig.  14, 

summit. 

Species  medium  or  below  medium  size.  Calyx  obpyramidal,  one- 
*tbird  wider  than  high,  moderately  truncated  below,  pentagonal 
above,  in  transverse  section;  radial  ridges  sharp,  interradial  areas 
flattened.    Plates  convex  or  nodose. 

Basals  form  a  low  hexagonal  cup,  about  three  times  as  wide  as 
high.  The  sutures  are  beveled,  the  basals  are  expanded  below, 
and  the  sharp,  radial  ridges  are  extended  across  the  basals,  though 
not  prominent  The  first  primary  radials  are  as  long  as  wide, 
three  hexagonal,  two  heptagonal,  and  each  one  bears  a  central 
node.  Second  primary  radials  hexagonal,  about  two-thirds  as  large 
as  the  first,  wider  than  long.  Third  primary  radials  smaller  than 
the  second,  pentagonal,  axillary,  and  support,  on  each  upper  slop- 
ing side,  a  single  secondary  radial  which  bears  the  free  arms. 
There  are,  therefore,  ten  arms  in  this  species.  An  intersecondary 
plate  separates  each  pair  of  ambulacral  opentners  to  the  vault 

The  first  regular  interradials  are  rather  larger  than  the  second 
primary  radials,  slightly  convex,  not  nodose.  There  are  two  plates 
in  each  second  range  and  two  in  the  third  range  that  separate 
the  arm  openings  and  unite  with  the  plates  of  the  vault  The 
first  azygous  plate  is  in  line  with  the  first  primary  radials,  of 
about  the  same  size,  and  bears  a  central  node.  It  is  followed  by 
two  slightty  convex  plates,  in  the  second  range,  three  in  the  third 
range,  and  five  smaller  plates  in  the  fourth  range  that  separate 
the  ambulacral  openings  and  unite  with  the  plates  of  the  vault 
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The  vault  U  only  moderately  convex,  covered  with  polygonal 
plates  and  bean  a  anboentral  pioboeoia. 

Thia  speoieB  wonld  seem  to  be  more  nearly  related  to  Aatino- 
orinua  muUiradiatua,  than  to  any  other  deacribed  apeciea,  but  it 
is  BO  different  in  form  and  in  anrfaoe  ornamentation  that  no  oom- 
parison  is  neoesaary  to  distingniah  them. 

Foond  in  the  Borlin^n  Oronp,  at  BorlingtcKi,  lotra,  and  now 
in  the  oollection  of  Wm.  F.  £.  Oorley. 

PHIBITOOBINUa  BAHFaOBI,  n.  8p. 

Plate  I,  fig.  5,  azygous  side;  fig.  i>,  opposite  view;  Jig.  7,  aitmmH. 

Species  medium  size.  Calyx  oboooical,  rather  broadly  trancated 
below  and  atelliform,  ae  Been  from  above,  in  consequence  of  the 
horizontal,  rigid  extension  of  the  five  radial  series.  The  abrnpt, 
horizontal  extension  of  the  radial  eeries  commeucea  at  the  top  of 
the  third  primary  radials.     Plates  thick  and  nodose. 

Basal  platea  form  an  hexagonal  disc  fonr  times  as  wide  as  bifi;h, 
stand  upright  and  evenly  trnncated  below.  The  first  primary 
radials  are  the  largest  plates  in  the  bo<iy,  about  as  long  as  wide, 
three  bexi^onal,  two  heptagonal.  Second  primary  radials  about 
one-third  as  large  as  the  firfft  and  hexagonal.  Third  primary 
radials  about  half  as  large  as  the  second,  pentagona),  axillary,  and 
support,  on  each  superior  side,  a  single  secondary  radial,  which  is 
axillary,  and  supports,  on  each  upper  side,  a  single  tertiary  radial, 
which  gives  to  each  ray  four  arms.  There  are,  therefore,  twenty 
arms  in  this  species. 

The  interradial  areas  all  connect  with  the  vault,  but  they  differ 
much  from  each  other.  The  first  plate  is  about  the  size  of  a 
second  primary  radial,  and  it  is  followed  by  two  smaller  plates,  in 
the  second  range.  In  one  of  the  areas  there  are  four  plates,  in 
the  third  range,  that  separate  the  radial  series  and  curve  over 
upon  the  vault,  where  they  unite  with  the  summit  plates.  In 
each  of  the  two  areas,  there  are  three  plates,  in  the  third  range, 
that  unite  with  the  plates  of  the  vault  In  the  other  area  there 
are  two  plates,  in  the  third  range,  that  are  followed  by  three 
plates,  in  the  fourth  range,  that  curve  over  and  unite  with  the 
plates  of  the  vanlt  In  the  azygous  area,  the  first  plate  is  in  line 
with  the  first  primary  radials  and  like  them,  except  somewhat 
smaller.    It  is  followed    by  two  plates,  in  the  second  range,  and 


15 

by  three  in  the  third  range,  one  of  which  is  elongated  and  oarves 
over  BO  as  to  unite  with  the  plates  of  the  vanlt.  There  are  two  plates, 
in  the  fourth  range,  even  with  the  superior  end  of  the  elongated 
plate  belonging  to  the  third  range,  that  unite  with  the  plates  of 
the  vault 

The  vault  is  depressed,  convex,  and  covered  with  polygonal, 
slightly  convex  plates  of  very  unequal  size.  The  orifice  is  small 
and  subcentral. 

This  species  is  so  distinct  from  all  others  that  no  comparison 
with  any  of  them  is  necessary.  Heretofore,  there  has  never  been 
deeoribed  a  twenty-armed  species  of  Phj^aetocrinus,  except  Physe- 
tocrinus  copeiy  which  is  far  removed  from  this  species,  in  all 
other  respects. 

Found  by  F.  A.  Sampson,  in  whose  honor  we  have  proposed 
the  specific  name,  in  the  Burlington  Group,  at  Sedalia,  Missouri, 
and  now  in  his  collection. 

DORYCBINUS   ALABAMENSIS,   n.   sp. 

Plate  IIIj    fig.    15,    basal   view;   fig.    16,    summit   view;   fig.    17y 

oxygons  side;  the  specimen  illustrated  is  a 

cast  from  the  chert. 

Species  medium  size,  calyx  and  vault  subequal,  outline  sub- 
spheroidal,  arms  directed  below  a  horizontal  line.  Calyx  basin- 
shaped,  rounded  below,  more  than  twice  as  wide  as  high. 
Ambulacral  openings  directed  horizontally  or  below  a  horizontal 
line  and  not  visible  in  a  basal  or  summit  view.  This  species  is 
founded  upon  a  very  perfect  cast  in  chert,  of  the  interior  of  the 
test,  and,  therefore,  does  not  show  the  surface  ornamentation,  or 
surface  character  of  the  plates  except  it  shows  the  existence  of 
radial  ridges,  by  the  radial  furrows  within  the  radial  plates. 

Basals  form  an  hexagonal  disc,  very  little  larger  than  the 
diameter  of  the  column,  with  a  strongly  marked  re-enlering  angle 
on  the  azygous  side.  First  primary  radials,  a  little  Urger  than 
wide,  three  hexagonal,  two  heptagonal.  Second  primary  radials  a 
little  wider  than  long,  three  pentagonal,  two  hexagonal,  caused  by 
the  slight  truncation  of  some  of  the  angles,  by  the  plates,  in  the 
second  interradial  ranges.  Third  primary  radials  about  the  size 
of  the  second,  three  hexagonal,  two  pentagonal,  axillary  and  sup- 
porting, upon  each  superior  sloping  side,    two    secondary   radials, 
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Uta  last  being  axillary  and  sapporting,  upon  each  oater  aloping 
aide,  a  free  arm,  wbioh  girea  to  eaoh  ray  four  arms.  Theie  are, 
tbeiefoie,  twenty  arms  in  tbii  ipeoiea. 

In  each  regular  interadiat  area  there  are  five  plates;  one,  followed 
by  two  in  the  aeoond  range,  and  two  in  the  third  range,  which 
widely  separate  the  arms  and  nnite  with  the  plates  of  the  vault 
la  one  area,  however,  the  first  plate  is  divided  horisontally,  so  as 
to  give  the  area  oix  plates,  which  may  or  may  not  be  abnormal. 
The  anygotu  area  is  wide  and  the  plates  ot  the  oalyx  gradoate 
into  those  of  the  vault,  without  any  distinot  line  of  separation. 
The  first  plate  is  in  line  with  the  first  primaiy  radials  and  folly 
as  large  as  either  of  them.  It  ia  followed  by  three  plates,  in  the 
aeoond  range,  the  middle  one  being  the  amallesL  There  are  four 
plates  in  the  third  range  and  four  in  the  CDorth  range,  the  latter 
being  ot  oneqnal  siae  and  forming  an  irregular  range.  Some  ot 
the  plates,  in  the  fifth  range,  abnt  upon  the  plates  that  sur- 
round the  azygons  (wifioe,  which  is  situated  upon  the  side,  below 
the  summit  of  the  vault 

The  vault  is  highly  convex  and  has  greater  oapaoify  than  the 
oalyx  itself.  There  is  a  very  large  subcentral  plate  surrounded  Iqr 
eight  pistes,  tour  of  which  are  targe,  two  ore  medium  sise,  and 
the  other  two  are  smaller  and  abut  apoo  the  aeygoas  orifice.  The 
cast  shows  a  pit  in  each  of  the  four  large  plates,  and  in  the  in- 
torambulacral  plates  below,  but  there  are  none,  in  the  ambolacral 
plates.  There  is  also  h  pit  snbceutrally  where  the  la^^e  subcen- 
tral plate  rested.  Probably  these  pits  indicate  spine-bearing 
plates. 

This  apecies  bears  little  or  no  reaemblance  to  any  twenty-armed 
species  heretofore  described,  and  the  teat,  if  ever  discovered,  can 
probable  be  identified.  At  least,  the  test  is  as  likely  to  be  iden- 
tified fi-om  the  cast  ae  the  cast  would  have  been  from  the  test,  if 
we  had  described  the  test  instead  of  the  cast.  Twenty-armed 
species  prevail,  in  the  Keokuk  Group,  over  other  forms, 
and  twelve  and  sixteen-armed  species  prevail  in  the  Burlington 
Group,  over  other  forms.  The  general  form  of  this  species  is 
more  like  the  prevailing  forms  in  the  Keokuk,  than  the  prevailing 
forms  in  the  Burlington,  and  without  having  examined  the  rocks 
from  which  it  was  collected,  we  suppose  it  was  from  the  Keokok 
Group. 
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Found  at  a  place  called  Chert  Hill,  in  Alabama,  supposed  to 
be  oC  the  age  of  the  Keokuk  Qroup,  and  now  in  the  collection  of 
Charles  L.  Faber. 

DOBYOBINUS   SAMPSONI,   n.   sp. 

Plate  III,  Fig,  20^  azygous  side;  Fig,    21,   opposite  view;   Fig. 
22,  summit,  part  of  the  spines  are  broken  off. 

Species  above  medium  size.  Body  somewhat  urn-shaped,  base 
expanded,  subcylindrical  from  the  base  of  the  third  primary 
radials,  and  then  abruptly  expanded  horizontally  to  the  free  arms, 
where  the  body  has  a  subpentagonal  outline,  and  above  which  the 
vault  is  perpendicularly  elevated,  preserving  the  subpentagonal 
outline  a  distance  nearly  equal  to  the  height  of  the  calyx  and 
having  a  nearly  flat  summit  The  expansion  of  the  calyx  from  the 
basals  to  the  third  radials  is  less  than  the  expansion  of  the 
base  itself.  The  plates  are  convex  or  tumid.  Ambulacral  open- 
ings directed  horizontally  and  not  visible  in  a  basal  or  summit 
view. 

Basals  the  largest  plate  in  the  body,  constricted  in  the  superior 
part  and  broadly  flanged  below.  The  (bottom  is  concave,  and 
columnar  canal  small.  First  primary  radials  a  little  wider  than 
long,  each  one  bears  a  transverse  central  node,  three  hexagonal, 
two  heptagonal.  Second  and  third  primary  radials  together  very 
little  more  than  half  as  large  as  the  first.  Second  primary  radials 
quadrangular,  two  or  three  times  as  wide  as  high.  Third  primary 
radials  about  the  size  of  the  second,  three  hexagonal,  two  penta- 
gonial,  curved  outward,  axillary,  and,  in  the  ray  on  each  side  of 
the  azygous  area  bear  a  single  secondary  radial,  on  each  outward 
sloping  side,  which  is  directed  horizontally  and  bears  upon  each 
outward  sloping  side  a  single  tertiary  radial  which  gives  to  each 
of  these  rays  four  arms.  In  the  ray  opposite  the  azygous  area, 
the  third  primary  radial  bears  upon  one  outward  side  two  secondary 
radiak  and  upon  the  other  an  axillary  secondary  radial,  which  sup- 
ports upon  each  outward  side  a  single  tertiary  radial,  which  gives 
to  this  ray  three  arms.  In  each  of  the  lateral  rays,  the  third 
primary  radial  bears  upon  each  superior,  outward  sloping  side  two 
secondary  radials,  which  gives  to  each  of  these  two  arms.  There 
are,  therefore,  fifteen  arms  in  this  species.  The  arm  formula 
is  4  +  2  +  3  +  2  +  4. 
—3 
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Tki3  regular  interradial  areas  are  elongated,  uueqaal,  and  cod< 
nected  with  the  vaolt.  In  odb  area  there  are  two  platea,  one, 
followed  by  bd  eloogated  plate  that  conoects  with  the  vault.  In 
another  area  there  are  four  plates,  one,  followed  by  two  platea  in 
the  second  range,  and  an  e1on^t«d  plate  that  couD»;t8  with  the 
vanit,  in  the  third  range.  In  each  of  the  other  two  areas  there 
are  three  plates,  one,  followed  by  two  in  the  second  range,  that 
connect  with  the  plates  of  the  vault.  The  interradial  areas  are 
depressed  below  the  radials,  which  gives  the  snbpentagonal  out- 
line to  the  body.  The  azygous  area  is  nearly  perpendicular  from 
the  constriction  of  the  basals  tu  the  orifice,  with  a  central  longi- 
tudinal, convex  ridge.  The  first  azygoas  plat«  is  iu  line  with  the 
firet  primary  radials,  larger  than  either  one  of  them,  and  bears  a 
transverse  central  node.  It  is  followed,  in  the  second  rauge,  by 
three  plates,  the  middle  one  being  the  largest  and  moat  convex. 
The  middle  one  is  followed  by  two  large  nodoee  plates,  the  last 
one  of  which  abuta  upon  the  azygona  orifice.  The  plates  upon 
each  aide  of  the  longitudinal  central  ridge,  formed  by  these  no- 
dose plates  above  the  second  range,  are  small  and  depressed.  On 
one  side,  below  the  plates  surrounding  the  orifice,  there  are  three 
plates  and  on  the  other  four.  The  azygous  orifice  is  surrounded 
by  five  plates  and  is  situated  below  the  level  of  the  horizontally 
extended  spines  belonging  to  the  vault. 

The  vault  is  elevated  above  the  ambulacral  openings  bo  that  s 
trauBverae  section  is  subpentagonal,  but  it  is  stellate,  as  seen  from 
above,  by  reason  of  a  very  large  plate  above  each  radial  series' 
terminating  in  a  large  spine,  directed  horizontally.  In  each  of  the 
lateral  rays  a  large  elongated  plate  separatee  the  small  embnlacral 
openings  and  extends  to  the  inferior  side  of  the  spinone  plate 
In  the  other  rays  an  elongated  plate  occupies  the  same  position, 
and  laterally  there  are  two  plates  extending  to  the  spinous  plate, 
the  lower  ones  separating  the  ambulacral  openings.  The  vault  is 
nearly  flat  on  the  top,  wh  ere  it  is  covered  by  a  few  convex  plates 
and  a  large  central  spinous  plate.  There  are,  therefore,  six  plates 
that  terminate  in  spines,  one  central  and  directed  apward  and  one 
over  each  radial  series  directed  horizontally.  Each  spine  is  ab- 
ruptly contracted  or  constricted,  in  the  middle  part,  and  then 
extends  without  tapering  until  it  approaches  the  point.  The  point 
is  broken  off  from  each  of  the  spines,  in  oar  specimen,  but  one 
of  them  is  evidently  nearly  complete,  as  shown  in  the  illnstration. 
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There  are  two  large,  elongated  plates  in  each  interambulacral 
area,  followed  by  two  large  plates,  that  separate  the  spine-beariog 
plates  and  carve  over  apon  the  vault.  The  central  spine-bearing 
plate  is  surrounded  by  a  circle  of  eleven  plates,  which  nearly  cover 
the  summit 

There  has  never  been  but  one  fifteen-armed  species  described 
from  the  Burlingtou  Group,  and  it  has  no  resemblance  to  this 
one,  and  no  comparison  is  therefore  necessary  to  distinguish  it 
In  general  form  it  bears  some  resemblance  to  Z).  intermedius  and 
D.  missouriensis^  but  it  is  so  widely  different,  without  resorting 
to  the  arm  formula,  that  they  cannot  be  mistaken  for  each  other. 
D.  tntermediua  is  a  nineteen-armed  species,  and  D,  missouriensis 
a  twelve-armed  species. 

Found  by  F.  A.  Sampson,  in  whose  honor  we  have  proposed 
the  specific  name,  in  the  Burlington  Group,  at  Sedalia,  Missouri, 
and  now  in  his  collection. 


DOBYCBINUS   FABEBI,   U.   sp. 

Plate  /,  Fig.  8,    azygous    side;    Fig.  P,  opposite    view;  Fig.  10, 

summit,  part  of  the  spines  are  broken  off. 

Species  small.  Calyx  obpyramidal,  from  two  to  two  and  a  half 
times  as  wide  as  high,  truncated  and  flanged  at  the  base.  Badial 
ridges  angular.  Surface  granular.  Sutures  not  beveled.  Column 
quite  small. 

Basals  form  a  short  subhexagonal  disc,  two  and  a  half  times  as 
wide  as  the  diameter  of  the  column,  the  upper  part  being  con- 
stricted and  the  lower  part  having  a  moderately  concave  depres- 
sion, for  the  attachment  of  the  column.  First  primary  radials,  the 
largest  plates  in  the  calyx,  longitudinally  angular  in  the  middle, 
a  little  wider  than  long,  three  hexagonal,  two  heptagonal.  Second 
primary  radials  about  one-third  as  large  as  the  first,  quadrangu- 
lar, and  from  two  to  t^o  and  a  half  times  as  wide  as  long.  Third 
primary  radials  about  one-half  larger  than  the  second,  pentagonal, 
axillary,  and,  in  four  of  the  rays,  support  on  each  upper  sloping 
side  a  single,  secondary  radial,  which  gives  to  each  of  these  rays 
two  arm  openings  to  the  vault.  In  the  ray,  on  the  right  of  the 
azygous  area,  the  third  primary  radial  bears  upon  the  distal  side 
two  secondary  radials  and  upon  the  proximal  side  a  single  second- 


•ry  ndial,  vhicb  is  axillary  and  aapports,  apon  each  apper  elop- 
ing nde.  a  single  tertiary  radial,  wbicb  atrangeiDeDt  gives  to  ttua 
ny  tiu^x  arm  openiDifB  to  the  vault  There  are,  therefore,  eleveti 
arm  openiags  to  the  vault  ia  this  species. 

In  each  regular  iuterradial  arva  there  is  one  large,  flat  p'ate, 
followed  by  two  narrow,  elongaled  ones  that  aoite  with  the  plates 
of  Uw  vaalt  The  first  aKygoas  plate  is  in  line  with  the  first 
primazy  Tsdials  and  about  as  large  as  the  smaller  one.  It  is  fol- 
lowed by  three  plates  in  the  second  range,  the  middle  one  being 
the  largest.  There  are  fonr  plates  iu  the  third  range,  and  one  of 
the  middle  ones  extends  np  to  the  azygoas  orifice  and  is  tmo- 
oated  by  it 

Tbe  vaalt  is  somewhat  elevated  over  the  ambniacral  orificea 
and  depressed  convex  centrally.  The  largest  plate  is  sabcentral, 
on  the  azygooB  side,  and  bears  a  long,  robnst  spine.  Each  plate 
orer  a  jaoction  of  the  ambniacral  canals  bears  a  Iodr  apine. 
Ottkenrise  tbe  plates  covering  the  vault  are  plane  or  slightly  con- 
vex. Nine  plates  abnt  apon  the  eubcentral,  spine-bearing  plate, 
two  <rf  which  are  truncated  by  tbe  azygous  orifice.  Fonr  plates 
only  abut  upon  the  minute  azygous  orifice,  which  ia  situated  on  a 
bnlbous  elevation,  about  on  a  level  with  the  aamniit  of  the  vault, 
and  opens  out  horizontally. 

This  is  the  first  eleven.armed  Dorycrinus  ever  described,  and 
hence  it  ia  distinguished,  by  that  character  alone,  from  all  other 
species.  The  six  spinous  plates  on  the  vault  and  plane  surface  of 
the  other  plates  will  distinguish  it  again  from  D.  unicornis.  It 
will  also  be  distinguished  from  that  Bpecies  by  the  two  plates  in 
the  second  range,  in  each  regular  interradial  area.  And  again, 
by  the  third  range  of  plates,  in  the  azygous  area,  and,  again,  by 
tbe  fact  that,  in  that  species,  there  are  numerous  email  platee 
surrounding  the  azygous  orifice,  while,  in  this,  five  platee  consti- 
tute the  azygous  bulb  and  four  of  these  abut  upon  tbe  orifice. 
The  surface  of  the  plates,  too,  in  the  calyx  of  that  species  bears 
short  spines  or  tbe  plates  are  very  tumid,  while,  in  this,  the  plates 
are  plane  with  tbe  exception  of  the  angular  radial  ridges.  Dory- 
crinus unicomia  has  a  wide  range.  We  have  examined  it  from 
various  localities,  in  Iowa,  from  Adams  county,  Illiaoie,  and  from 
Sedalia,  Blacbwater  and  other  places  in  Missouri,  and  the  differ- 
ences shown  by  tbe  specimens  from  these  distant  localities  are 
very  slight,  and  usually  consist  in    the    character    of    the    plates, 
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which  differ  in  their  coDvexity,  some  having  caneiform  spines  on 
the  larger  plates,  and  others  having  a  plate  here  or  there  with  a 
sharp  spine.  We  have  examined  specimens  varying  from  au 
eighth  of  an  inch  to  an  inch  and  a  half  in  diameter,  possessing, 
in  every  respect,  the  same  substantial  characters.  Occasionally 
there  is  an  increase  in  the  number  of  plates,  in  the  interradial  or 
azygous  areas  or  on  the  vault,  from  the  normal  number,  but  the 
radial  plates  and  twelve  ambulacral  openings  are  features  that 
remain  unchanged. 

Found  in  the  Burlington  Group,  at  Burlitigton,  Iowa,  and  now 
in  the  collection  of  Charles  L.  Faber,  in  whose  honor  the  spe- 
cific name  is  proposed. 

AMPHOBACBINUS  JESSIES,   n.   sp. 

Plate  III,    Fig,   18,    azygous  side,  the  vault  retains  part  of  the 

matrix,    hence   the  transverse  truncation  of  the 

figure;  Fig,  19,  basal  view. 

Species  rather  below  medium  size.  Calyx  bowl- shaped,  some- 
what broadly  truncated  or  flattened  below,  and  subpentagonal  in 
transverse  section  above,  nearly  twice  as  wide  as  high.  Badial 
ridges  defined  from  the  center  of  the  first  radial  upward,  and  be- 
coming stronger  as  the  arms  are  approached.  Plates  convex  and 
more  or  less  pyramidal. 

Basals  form  an  hexagonal  disc,  with  re-entering  angles,  about 
one-third  wider  than  the  diameter  of  the  column,  which  attached 
in  a  moderately  concave  depression.  First  radials  longer  than 
wide,  and  abruptly  curve  upward  from  the  central,  angular,  com- 
mencement of  the  radial  ridges,  three  hexagonal,  two  heptagonal. 
Second  radials  about  two-thirds  as  large  as  the  first,  wider  than 
long,  hexagonal.  Third  primary  radials  short,  much  smaller  than 
the  second,  pentagonal,  axillary,  and  support  on  each  upper  slop- 
ing side  a  single  small  secondary  radial,  which  is  axillary,  and 
supports  upon  each  superior  sloping  side  a  free  arm.  The  sec- 
ondary radials  and  arms  are  directed  nearly  horizontally.  There 
are  four  arms  to  each  ray,  or  twenty  arms  belonging  to  this 
species.     The  arms  are  very  small  and  round  on  the  lower  side. 

The  interradial  areas  curve  over  upon  the  vault  so  as  to  leave 
the  radial  series  standing:  out  prominently.  There  are  three  regu- 
lar interradials  in  each  area.     The  first  one  is  larger  than  a  sec- 


ond  primary  radial,  aod  ia  followed  by  two  plates  in  the  seoond 
raiifte  that;  couDect  with  the  plates  of  the  vaalt.  The  first  azygons 
plate  Ib  in  line  with  the  first  primary  radials  and  aomewhat  siualttT. 
It  is  followed  by  two  plates  iu  the  secoud  raoge,  and  by  three  in 
the  third  range,  that  coQaect  with  the  plates  of  the  vaalt 

The  vault  ib  depressed  convex  and  bears  a  subcentral  proboscis, 
but  the  matrix  adheres,  in  our  BpecimeoB,  so  as  to  preveut  a  fall 
description  of  it. 

This  species  is  so  different  from  all  others  that  have  been  de- 
scribed that  no  comparison  is  necessary. 

Found  by  Miss  Jessie  Blair,  in  whose  honor  we  have  proposed 
the  specific  name,  in  the  Choteau  limestone,  at  8edalia,  Missouri, 
and  now  in  the  collection  of  8.  A.  Miller. 

BA.TOCItINQa    NODOSABIUS,   n.   sp. 

Plate  I,  Fig.  tl,  side  view,  with  nzygous  area  on  the  right; 
Fiq.  12,  summit  inew. 

Species  medinm  or  below  medium  size,  biturbinate.  Calyx  ob- 
oonoidal,  in  the  lower  part,  and  spreading,  nearly  horizontally,  in 
the  superior  part,  truncated  at  the  base;  about  twice  as  wide  B8 
high;  arm  openings  directed  horizontally;  plates  convex,  the  larger 
ones  tnmid;  snrface  grannlar. 

Basals  form  a  low  cup  or  hexagonal  disc,  with  slight  re-enter- 
ing angles,  about  twice  as  wide  as  the  diameter  of  the  column. 
It  is  constricted,  in  the  upper  part,  and  the  plates  extend  a  little 
below  the  point  of  columnar  attachment.  First  radials  tumid, 
abont  one-half  wider  than  high,  three  hexagonal,  two  heptagonal. 
Second  primary  radials  short,  quadrangular,  three  or  four  times 
as  wide  ai  long.  Third  primary  radials  abont  twice  as  large  as 
the  second,  pentagonal,  axillary,  and  in  each  lateral  ray,  and,  iu 
the  ray  on  each  side  of  the  azygous  area,  bear,  upon  each  upper 
sloping  side,  two  secondary  radials.  The  second  secondary  radials 
are  axillary,  and,  in  each  of  the  lateral  rays,  bear,  apon  each  su- 
perior sloping  side,  two  tertiary  radials,  which  gives  to  each  of 
these  rays  four  arms.  The  proximal  sides  of  the  secondary  radials, 
in  each  ray  adjoining  the  azygous  area,  bear  two  tertiary  radial?, 
and  the  distal  sides  bear  a  single  tertiary  radial,  which  is  axillary, 
and  supports,  upoa  one  side,  a  single  quaternary  plate,  and,  upon 
the  other,  two  quaternary  plates,  which  arrangement  gives  to  each 
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of  these  rays  six  arms.  In  the  ray  opposite  the  azygoas  area,  the 
third  primary  radial  bears,  upon  one  side,  four  secondary  radials, 
and  upon  the  other,  two,  the  last  being  axillary,  and  supporting, 
upon  each  upper  sloping  side,  two  tertiary  radials,  which  gives  to 
this  ray  three  arms.  There  are,  therefore,  twenty- three  arms  in 
this  species.    The  arm  formula  is  6+4+3+4+6. 

In  each  regular  interradial  area  there  is  a  large  tumid  plate, 
and,  in  two  of  the  areas,  it  is  followed  by  a  very  small  plate. 
The  azygous  area  contains  only  four  plates.  The  first  one  is  in 
line  with  the  first  primary  radials  and  quite  as  large  as  either  of 
them.  It  is  followed  by  three  plates,  the  middle  one  being  the 
largest,  and  cut  ofP  from  the  plates  of  the  vault  by  the  union  of 
the  quaternary  radials  above  it. 

The  vault  is  highly  convex  and  covered  with  numerous  polyg- 
onal, nodose  plates.    It  bears  a  subcentral  proboscis. 

This  species  differs,  in  general  outline,  and  in  the  surface  of 
the  plates,  from  B,  stibaequalis  of  McOhesney,  which  has  three 
regular  interradials  in  each  area  and  seven  or  eight  irregularly 
arranged  plates,  in  the  azygous  area,  beside  the  arm  formula,  in 
that  species,  is  8+4+4+4+5.  The  two  species  have  so  little  re- 
semblance to  each  other,  though  they  have  the  same  number  of 
arms,  that  no  further  comparison  is  necessary.  This  spe«ies  has 
even  less  resemblance  to  B,  pistillus  of  Meek  &  Worthen,  which 
has  foar  regular  interradials  and  seven  or  eight  azygous  plates 
and  the  arm  formula  of  5+4+4+5+6.  These  are  the  only  twenty- 
three  armed  species,  that  have  been  described  from  the  Burling- 
ton group,  and  our  species  cannot  be  mistaken  for  any  other. 

Found  in  the  Burlington  Group,  of  Adams  county,  Illinois,  and 
now  in  the  collection  of  Charles  L.  Faber. 

BATOCBINUS  LEVIS,   n.    sp. 

PkUe  /,  Fig.  13,  basal   view;   Fig.    14,    azygous   side;   Fig.    15, 

summit  view. 

Species  medium  or  below  medium  size,  calyx  somewhat  obco- 
noidal,  rounded  below,  broadly  constricted  in  the  middle  and  more 
or  less  quinquelobate  when  seen  from  above,  caused  by  the  de- 
pression, at  the  interradial  areas.  There  is  considerable  variation 
of  the  forms  in  different  specimens.  Surface  of  the  plates,  plane 
and  smooth,  those  of  the  vault  sometimes  slightly  convex. 


I  torm  a  toir  cnp  bftriog  b  nrand,  hemiBplKriesI  i 
below  for  the  attachment  of  tb«  oolamo.  In  eome  specimeoa  the 
lower  part  of  the  cop  is  roaoded  into  the  oolamoar  depteanoo. 
■nd  upward  from  it,  in  others,  tbere  is  more  or  lees  aof^laritr. 
Tbe  cop  at  the  top  U  about  twice  the  diameter  of  the  oolomn. 
Fint  radials  tbe  largest  plates  in  the  bdr.  a  tittle  wider  than 
loi^  thrae  hexagonal,  two  heptagooal.  Second  radials  small, 
qoadnngiilar,  three  or  four  tiinee  as  wide  as  long.  Third  radials 
Tsry  littia  larger  than  the  second,  pentagonal,  axillary  and  tiear 
npon  eteh  anperior  sloping  side,  in  four  of  the  rajrs,  two  second- 
ary radiala,  the  last  onea  being  atillary  and  Bopporting  on  each 
upper  aide  two  tertiary  radiaU,  which  gives  to  each  of  these  rays 
lour  amiB  and  foar  ambnlacral  openings  to  the  vault.  In  the  rajr 
(^ipoaite  to  the  azjgone  area,  the  third  primary  radial  bears 
npoD  each  saperior  sloping  side  three  secondary  radials  which 
girea  to  this  ray  two  anna  There  are,  therefore,  eighteen  arms 
and  eighteen  ambnlacral  openings  to  tbe  Tanlt  in  this  spFoie*. 
The  arm  formula  i8  4-f4  +  2  +  4  +  4,  and  there  is  no  variatioD 
among  the  epeoimens  examined. 

'  There  aze  ttiree  regular  ioterradials  in  each  area,  one  followed 
by  two  more  or  less  elongated  plates  in  the  second  range,  which 
are  cnt  off  from  the  plates  of  the  vault  by  tbe  union  of  the  last 
radials.  Tbe  first  one  is  in  line  with  the  first  primary  radials  and 
nearly  as  large.  It  is  followed  by  three  subeqnal  plates,  in  the 
second  range,  and  by  three  plates,  very  uneqaal  in  size,  in  tbe 
third  range.  Above  these,  in  the  fourth  range,  there  are  two 
elongated  plates  that  connect  with  tbe  plates  of  the  vault. 

The  vault  is  only  moderately  convex,  except  near  the  azygous 
orifice,  where  it  is  elevated  more  abruptly.  It  is  depressed 
toward  tbe  margin,  in  the  interradiat  areas.  It  is  covered  with 
smooth  plates,  some  of  which  are  convex.  There  is  no  protxiecis, 
though  the  azygous  orifice  is  somewhat  elevated  subcentrally. 
The  ambalscral  openings  are  directed  upward,  at  an  angle  of 
about  forty  five  degrees,  and  are  seen  in  a  summit  view,  but  are 
not  visible  in  a  basal  view  of  the  calyx.  No  ovarian  pores  dis- 
covered. 

This  species  hears  little  or  no  resemblance  in  general  form  or 
surface  features  to  any  other  eighteen -armed  described  species 
and  cannot  be  mistaken  for  any  of  them.  In  form  and  absence  of 
surface  ornamentation  and  position  of   the    azygous  orifice,    it   re- 
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sembles  Batocrinus  hageri,  McChesney.  That  species,  however, 
has  twenty  arms,  four  in  each  radial  series,  while  this  has  only 
eighteen,  or  two  only,  in  the  ray  opposite  to  the  azygons  area, 
and  this  feature  alone  is  sufficient  to  distinguish  the  species.  There 
are  minor  differences  in  the  regular  and  azygous  areas. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and  now 
in  the  collection  of  A  Albers,  8.  A.  Miller  and  Wm.  F.  E.  Qurley. 
The  specimen  illustrated  is  from  the  collection  of  Mr.  Albers. 

BATOCBINUS   ENODIS,   n.   Sp. 

Plate  7,  Fig.  16,   basal    view;    Fig.    17,  azygous   side;    Fig.  18, 

summit  view. 

Species  variable  in  size  and  in  form,  ooe  of  the  specimens  ex- 
amined has  a  diameter  little  more  than  half  that  of  the  one  illus- 
trated. Calyx  and  vault  subequal  iu  size,  and  much  alike  in  form. 
Calyx  saucer-shaped,  rapidly  expanding  from  the  column  to  the 
arms.  Ambulacral  openings  directed  upward  at  an  angle  of  about 
forty-five  degrees,  and  not  visible  from  a  basal  view.  Surface  of 
the  plates  plane  and  smooth,  some  of  those  on  the  vault  some- 
times slightly  convex. 

Basals  form  a  low,  concave,  hexagonal  disc,  with  obscure  reen- 
tering angles,  having  a  round,  hemispherical  depression  for  the 
attachment  of  the  column,  and  about  one  and  a  half  times  the 
diameter  of  the  column.  First  primary  radials  nearly  twice  as 
wide  as  long,  three  hexagonal,  two  heptagonal.  Second  primary 
radials  about  half  as  large  as  the  first,  quadrangular,  and  two  or 
two  and  a  half  times  as  wide  as  long.  Third  primary  radials 
somewhat  smaller  than  the  first,  twice  as  wide  as  long,  three  hex- 
agonal, two  pentagonal,  axillary,  and  in  one  of  the  lateral  rays, 
on  each  side,  and  in  the  ray  opposite  the  azygous  area,  support 
on  each  superior  lateral  side,  two  secondary  radials,  the  last  ones 
being  axillary  and  supporting  on  each  upper  side  two  tertiary  ra- 
dials, which  gives  to  each  of  these  three  rays  four  arms  and  four 
ambulacral  openings  to  the  vault.  In  the  ray  on  the  right  of  the 
azygous  area,  the  third  primary  radial  bears  upon  the  distal  side 
two  secondary  radials,  the  last  one  being  axillary  and  supporting, 
on  the  distal  side,  two  tertiary  radials,  and,  on  the  proximal  side, 
one  tertiary  radial,  which  is  axillary  and  supports  upon  each 
upper  side  a  quaternary  radial;  and  bears  upon  the  proximal  side 
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one  noondaty  ndial,  vhioh  u  axillary  and  ntpporte,  oo  the  diatal 
aide,  Uuree  tertiary  radiaU,  and,  npoa  the  proximal  aide,  two  ter- 
tiary ladials,  the  last  being  axillary  and  lapporting,  m  eaoh 
upper  aloiBng  aide,  two  qoatemary  rafale,  whiah  anangnneDt 
givea  to  this  ray  six  amia.  la  the  ray  on  the  left  of  Uie  aaygou 
area,  the  third  primary  radial  beara,  upon  the  d»tal  aide^  two  eeo' 
oodary  radiala,  the  last  being  axillary  and  supporting,  npon  eaeh 
apper  eloping  aide,  two  tertiary  radiala,  and  beara  uptm  the  pioX' 
imal  side  one  seoondary  radial,  whioh  ia  axillary  and  supports  - 
apon  the  diatal  side  two  tertiary  radiala,  and  apon  the  [noximBl 
side  a  single  tertiary  radiitl,  wbicb  is  sxillary  and  supporte  on 
eaoh  snperior  side  two  qaaterDary  radiala,  which  arraDgement 
gives  to  this  ray  five  arms.  There  are.  therefore,  twenty-three 
arms  and  tweuiy-three  ambulaerat  opeoitigs  to  the  ^salt  in  this 
qwoiea.     The  arm  formnla   is  6+-H-4+4+5. 

All  of  the  interradial  areas  are  cat  off  £rom  the  vault  In  one 
(J  the  regular  interraiJial  areas  there  are  two  plates,  one  folloit- 
ing  the  other.  In  another  area  there  are  fonr  plater,  one  followed 
by  two,  JQ  the  second  range,  aud  one  io  third.  In  each  of  the 
other  two  areas  there  are  thre«  plates,  one  followed  by  two,  in 
the  second  range.  This  is  the  structure  of  the  type  specimen, 
bat  other  specimens  may  show  some  differences  in  the  regular 
areas.  In  the  azygous  area  there  are  seven  plates.  The  first 
plate  is  in  line  with  the  first  primary  radials,  but  not  near  as 
wide,  though  somewhat  longer.  It  is  followed  by  three  rather 
large  sabeqaal  plates,  in  the  eecocd  range,  and  these  by  three,  in 
the  third  range,  the  middle  one  of  which  is  quite  lai^e  and  the 
lateral  ones  small.  This  area  is  entirely  cut  off  from  the  vault 
by  the  union  of  the  qnatemsry  radi&ls. 

The  vaolt  is  highly  convex,  or  sabconoidal,  and  covered  with 
smooth,  polygonal  plates.  The  azygous  orifice  is  snbcentral  and 
elevated  above  the  surronnding  summit,  but  there  is  no  protxwcis. 
The  ambnlacral  openings  are  visible  in  a  sammit  view.  No  ova- 
rian pores  discovered. 

This  sptcies  bears  little  or  no  resemblance  to  anj'  other  twenty- 
three  armed  species  that  has  been  described,  either  in  general 
form  or  surface  featnres,  and  cannot  be  mistaken  for  any  of  tfacni- 
In  its  smooth  surface  it  reGemblee  B.  dodecadactylus,  B.  toIvh- 
dus,  B.  oblaius,  B.  hageH,  B.  Uvis,  and  other  species  herein 
described,  though    otherwise   its  sfEnities  would   ecem  to  be  with 
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B.  rotundus  and  B.  oblatus.  In  form  it  appioaches  B.  rotundus, 
but  that  species  has  twenty-one  ambalacral  openings  to  the  vault, 
as  follows:  5+4+4+4+4,  while  this  species  has  twenty-three,  as 
follows:  6+4+4+4+5.  They  also  differ  in  the  regular  and  azy- 
gous  areas.  It  differs  in  form  from  B.  oblaitis,  which  has  twen- 
ty two  arms,  as  follows:  5+4+4+4+5,  and  it  differs  in  the  azy- 
gouB  and  interradial  areas.  There  is  no  reason  why  it  should  be 
mistaken  for  either  of  these  species.  B,  rotundus  is  the  prevail- 
ing form  in  Missouri,  where  this  species  is  yet  unknown;  while 
B.  oblatus  is  the  prevailing  form  in  Iowa  and  some  localities  in 
Illinois,  where  B.  roiundtis  ilso  occurs,  and  where  this  species  is 
also  found. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa.  The 
type  is  from  the  collection  of  S.  A.  Miller;  other  specimens  are 
in  the  collection  of  A.  Albers. 


BATOORINUS  COMPLANUTUS,   U.   sp. 

Plate  /,  Fig.  19^  azygous  side;  Fig,  20,  opposite  view. 

Species  variable  from  below  to  above  medium  size.  We  have 
specimens  smaller  and  others  larger  than  the  one  illustrated. 
Vault  smaller  than  the  calyx.  Calyx  obconoidal,  rapidly  expanding 
from  the  column  to  the  arms.  Ambulacral  openings  directed 
above  an  horizontal  line  and  not  visible,  in  a  basal  view.  Surface 
of  the  plates  plain  and  smooth,  some  of  them  on  the  vault,  some- 
times slightly  convex. 

Basals  form  a  low,  hexagonal  cup,  with  re-entering  angles  and 
having  a  round,  hemispherical  depression  for  the  attachment  of 
the  column.  The  cup  is  a  little  more  than  twice  the  diameter  of 
the  column.  First  primary  radials  one-half  wider  than  long,  three 
hexagonal,  two  heptagonal.  Second  primary  radials  about  one- 
third  as  large  as  the  first,  quadrangular,  and  about  twice  as  wide 
as  long.  Third  primary  radials  a  little  larger  than  the  second, 
four  hexagonal,  one  pentagonal,  axillary,  and  in  four  of  the  rays 
bear,  upon  each  superior  sloping  side,  two  secondary  radials, 
the  last  of  which  are  axillary  and  bear  upon  each  upper  sloping 
side  two  tertiary  radials,  which  arrangement  gives  to  each  of 
these  rays  four  arms  and  four  ambulacral  openings  to  the  vault 
In  the  ray  opposite    the    azygous    area    the    third  primary  radial 


SDpports  ou  one  apper  sloping  side  three  Becond&ry  radiaU  and 
npoD  the  other  two  secondary  radials,  tbe  laet  ooe  being  axillary 
and  enpportiug  upon  each  upper  aide  two  tertiary  radials,  which 
arraagement  give-s  to  this  ray  three  arms.  There  are,  therefore, 
nineteen  arme  and  nineteen  ambulacral  openings  to  the  tbqU  iti 
this  species.     The  arm  formula  is  4+4+8+4-1-4. 

All  of  the  inte[Ta«iial  areas  are  cut  off  from  the  vault  In  each 
of  the  regular  interradial  areas  there  are  thrte  plates,  one,  fol- 
lowed by  two  in  the  second  range.  In  each  of  the  other  two 
regular  interradial  areas  there  are  fonr  plates,  one,  followed  by 
two  in  the  second  range  and  by  one  in  the  third  range.  In  the 
Bzygous  area  there  are  eleven  plates.  The  first  plate  is  in  line 
with  the  first  primary  radials  aud  nearly  as  large.  It  is  followed 
by  three  platee  in  the  second  range,  four  in  the  third  range,  two 
in  the  fourth  range  and  one  in  the  fifth  range,  which  is  cut  off 
from  the  vault  by  the  union  of  the  second  tertiary  radials. 

Vault  highly  convex  or  obconoidal,  covered  with  smooth  polygo- 
nal plates,  and  bearing  a  Bubcentral  proboscia.  The  ambnlacral 
openings  are  visible  in  a  summit  view.  No  ovarian  porfts  dis- 
covered. 

This  species  bears  little  or  no  resemblance  in  general  form  or 
surface  features  to  either  B,  aitenimtua  or  B.  nodulosus,  the  other 
two  nineteen-armed  species  heretofore  described  from  the  Burling' 
ton  Group,  and  cannot  be  mistaken  for  either  of  them.  In  its 
smooth  surface  and  general  form  its  affinities  would  seem  to  be 
with  B.  rolundtis,  B.  oblaitis  and  B.  enodis,  above  described. 
This  species,  however,  has  only  nineteen  ambulacra!  openings  to 
the  vault,  while  B.  rolundus  has  twenty-one,  B.  ohiaius  twenty- 
two  and  B.  enodia  twenty-three.  This,  alone,  is  sufficient  to  dis- 
tinguish the  species.  They  differ  further  in  the  azygoos  and  reg- 
ular interradial  areas,  and  this  species  bears  a  large  eabcentra] 
proboscis,  while  B.  oblalua  and  B.  enodia  do  not  bear  any,  and 
B.  rottindus  bears  a  very  small  one. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa.  The 
specimen  illustrated  is  in  the  collection  of  A.  Albers,  and  other 
specimens  are  iu  the  collection  of  S.  A.  Miller. 
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BATOOBINUS  LEVIGATUS,   D.   Sp. 

Plate  J,  Fig.  21,  azygous  side;    Fig,  22,  opposite  view. 

Species  variable  in  size,  from  below  medium  to  large.  We  have 
specimens  less  than  half  the  size  of  the  one  illustrated.  Vault 
smaller  than  the  caljx.  Calyx  obconoidal  and  the  larger  specimens 
depressed,  in  the  interradial  areas,  so  as  to  give  it  a  somewhat 
obpyramidal  outline.  It  expands  quite  regularly  from  the  column 
to  the  arms.  Ambulacral  orifices  directed  above  an  horizontal  line 
and  not  visible  in  a  basal  view.  Surface  of  the  plates  plane  and 
smooth,  some  of  those  on  the  vault,  sometimes,  slightly  convex. 

Basals  form  an  hexagonal  disc  about  one-half  wider  than  the 
diameter  of  the  column,  and  bearing  an  hemispherical  depression 
for  its  attachment.  First  primary  radiils  wider  than  long,  three 
hexagonal,  two  heptagonal.  Second  primary  radials  quadrangular, 
two  or  three  times  as  wide  as  long.  Third  primary  radials  a  little 
larger  than  the  second,  pentagonal,  axillary,  and,  in  the  ray  oppo- 
site the  azygous  area,  bear  upon  each  upper  sloping  side  four 
secondary  radials,  which  gives  to  this  ray  two  arms.  In  the  ray 
on  the  right  of  the  azygous  area,  the  third  primary  radial  supports 
upon  each  upper  sloping  side  two  secondary  radials,  the  last  being 
axillary,  and  supporting  on  the  distal  sides  three  tertiary  radials, 
and  on  the  proximal  sides  two  tertiary  radials,  which  arrangement 
gives  to  this  ray  four  arms.  In  the  ray  on  the  left  of  the  azygous 
area  (we  speak  of  the  right  and  left  sides  of  a  specimen  as  seen 
in  the  illustrations,  without  reference  to  the  anterior  and  posterior 
sides),  the  distal  side  bears  three  secondary  radials,  the  last  being 
axillary,  and  supporting  on  each  upper  side  two  tertiary  radials; 
and  the  proximal  side  bears  two  secondary  radials,  the  last  being 
axillary,  and  supporting  on  each  upper  sloping  side  three  tertiary 
radials,  which  arrangement  gives  to  this  ray  four  arms.  In  the 
right  lateral  ray,  the  third  primary  radial  bears  upon  each  superior 
sloping  side  three  secondary  radials,  the  last  ones  being  axillary, 
and  one  of  them  supporting  upon  each  upper  side  two  tertiary 
radials,  and  the  other  one  supporting  upon  each  upper  side  three 
tertiary  radials,  which  arrangement  gives  to  this  ray  four  arms. 
In  the  left  lateral  ray,  the  third  primary  radial  bears  upon  one 
upper  sloping  side  three  secondary  radials,  and,  upon  the  other, 
two  secondary  radials,  the  last  ones  being  axillary,  and  supporting 
on    each    upper  side  two  tertiary  radials,  which  giees  to  this  ray 


foar  arma  There  are,  tbereFoie,  eighteen  srina  sod  eighteen  am- 
bulacra) openings  to  the  ranlt  in  this  species.  The  arm  formala 
is  4+'l+2+4+-l.  The  irregalarity  of  the  radial  series  is  very  re- 
markable, and  yet  the  calyx  is  aa  aymmetrical  as  it  is  in  many 
other  species,  and  the  same  featnrea  occur  in  several  specimeofl. 

The  interratlial  areas  are  different,  bnt  they  are  all  cat  off  from 
the  vault  la  the  area,  on  each  side  of  the  azygone  area,  there 
are  three  platen,  one  followed  by  two,  in  the  eecond  range.  In 
each  of  the  other  areas  there  are  fonr  plates,  one  in  the  Gret 
range,  two  in  the  second  range,  and  an  elongated  plate  in  the 
third  range.  In  the  azygoaa  area  there  are  eiffht  plates.  The 
tirst  plate  is  ia  line  with  the  first  primary  radials  and  nearly  as 
large.  It  is  followed  by  three  plates  in  the  second  range,  three 
in  the  third  range  and  ona  in  the  foarth  range,  which  is  cat  off, 
at  a  distance  from  the  vault,  by  the  union  of  the  tertiary  radials. 

Vault  highly  convex  or  obconoidal,  with  slightly  concave  de- 
presaions  toward  the  interradial  areas.  It  is  covered  with  smooth, 
polygonal  plates,  some  of  which  are  coavex,  and  bears  a  eobceii- 
trol  proboscis.  The  ambulacral  openings  are  visible  ia  a  summit 
view.     No  ovariau  pores  discovered. 

This  species  is  essentially  different,  in  its  structure  and  geaenl 
form,  from  alt  ntiier  eiKhteeu-armed  species,  and  agrees  with  B. 
leois,  only,  in  the  fact  that  they  both  have  smooth  plates  and  bear 
eighteen  arms.  B.  levis  has  no  proboscis,  this  species  has  one, 
the  form  of  calyx  and  vault  is  different  and  the  structure  of  the 
radial  aeries  above  the  third  primary  radials  is  different,  in  the 
two  species,  as  well  as  the  regular  and  azygous  areas.  The  two 
species  cannot  be  mbtaken  for  each  other.  It  is  hardly  necessary 
to  compare  it  with  any  other  described  species.  It  belongs  to  a 
long  list  of  species  having  smooth  or  finely  granular  plates,  but 
that  is  a  feature  of  minor  importance. 

Fonnd  in  the  Burlington  Gronp,  at  Burlington,  Iowa.  The 
specimen  illustrated  is  in  the  collection  of  Mr.  A.  Albers;  others 
are  in  the  collection  of  S.  A.  Miller. 
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BATOOBINUS   POLITUS,    n.   Sp. 

Plate  J,    Fig,    23,    basal  view;   Fig.  24,  azygous   side;  Fig,  25, 

summit  view. 

Species  small,  subglobose,  vault  not  as  large  as  the  calyx,  longi- 
tudinally constricted,  on  the  azygous  side.  Calyx  saucer  shaped. 
Surface  of  the  plates  plane  and  smooth. 

Basals  form  an  hexagonal  disc,  with  slightly  re-entering  angles, 
about  twice  as  wide  as  the  diameter  of  the  column,  and  having 
an  hemispheiical  depression  for  the  insertion  of  the  column.  First 
primary  radials  nearly  as  long  as  wide,  three  hexagonal,  two  Heptag- 
onal.  Second  primary  radials  quadrangular,  about  twice  as  wide 
as  long.  Third  primary  radials  a  little  larger  than  the  second, 
pentagonal,  axillary,  and,  in  three  of  the  rays,  support,  on  each 
upper  sloping  side,  two  secondary  radials,  which  gives  to  each  of 
these  rays  two  arms.  In  the  ray  on  the  left  of  the  azygous  area, 
the  third  primary  radial  bears  upon  the  proximal  side  two  sec- 
ondary radials  and  upon  the  distal  side  a  single  secondary  radial, 
which  is  axillary  and  supports,  on  each  upper  side,  a  tertiary 
radial,  which  arrangement  gives  to  this  ray  three  arms.  In  the 
ray  on  the  right  of  the  azygous  area,  the  third  primary  radial 
supports,  on  the  distal  side,  a  secondary  radial,  which  is  axillary, 
and  bears  upon  each  upper  side  a  tertiary  radial;  and  on  the 
proximal  side  two  tertiary  radials,  the  last  one  being  axillarv  and 
supporting,  upon  one  upper  side,  an  arm,  and  upon  the  other  a 
tertiary  radial,  which  arrangement  gives  to  this  ray  four  arms. 
There  are,  therefore,  thirteen  arms  in  this  species.  The  arm 
formula  is  4+2+2+2+3. 

There  is  only  a  single  plate  in  each  regular  interradial  area, 
and  it  is  cut  off  from  the  vault  by  the  secondary  radials.  In  the 
azygous  area  there  are  five  plates.  The  first  one  is  in  line  with 
the  first  primary  radials,  longer  and  fully  as  large  as  either  of 
them.  It  is  followed  by  three  plates,  in  the  second  range,  the 
middle  one  of  which  is  the  smallest  and  much  elongated.  There 
is  one  elongated  plate  in  the  third  raoge  that  rests  upon  the  plate 
on  the  left  of  the  second  raoge  and  separates  the  middle  plate, 
in 'the  second  rauge,  from  the  secondary  radials  on  the  left,  and 
extends  up  between  the  secondary  radials  and  unites  with  the 
plates  of  the  vault. 


Vaalt  highly  convex,  covered  with  ratht-r  large,  polygonal,  plain, 
amootb  plates,  aud  beario^  a  small,  saboentral  proboscis.  The 
ainbulacral  opeoings  are  directed  a  little  above  a  horizoDtal  line, 
and  may  be  aeeu  in  a  sninmit  view.     No  ovarian  pores  discovered. 

This  species  bears  little  or  no  resemblance,  in  general  form  or 
BDrfoce  featnrea,  to  B.  hodgsoni,  the  only  thirteen-armed  spfcies 
heretofore  described,  and  cannot  be  mistaken  for  it.  Its  nearest 
affinity  seems  to  be  with  B.  dodemdactylus,  Meek  &  Worlben, 
from  which  it  ia  distinguiehed  by  having  thirteen  instead  of 
twelve  ambulacral  openings  to  the  vault,  and  one  more  secondary 
radial  in  one  of  the  rays.  This  alone  is  sufficient  to  diatingaish 
it  as  a  species.  It  has  also  au  extra,  elongated  plate,  conatitnting 
the  third  range  in  the  azygons  area,  that  does  not  exist  in  B. 
dodeoadeiclylus.  There  are  minor  features  in  which  they  differ, 
but  these  constitute  the  essential  differences.  In  describing  B. 
dodecndaclylus,  in  Geo.  Sar.,  Ill,,  Vol.  II,  p.  205,  the  third  radi- 
ala  are  described  aa  "hexagonal."  This  is  an  accidental  mistake, 
or  typographical  error,  for  they  are  all  pentagonal  in  that  species 
and  in  this  one. 

Fonnd  in  the  Burlington  Gronp,  at  Burlington,  Iowa,  aud  now 
in  the  collection  of  S.  A.  Miller.  It  also  occurs  at  Sagetowo, 
Illinnie,  ami  in  in  the  collection  of  F.  A.  Bampson,  from  that 
place. 

BATOCBINCS  OLABEB,   D.   sp. 

Plate  I,  Fig.  26,  azygous  view  of  a  medium  specimen;  Fig.  37, 
apposite  view  of  same;  Fig.  28,  opposite  view  of  a 
large  specimen. 
Species  varying  in  size  from  small  to  very  large.  Fig.  28  rep- 
resents one  of  the  largest  specimens.  Fig.  26  represents  a  medi- 
um-sized specimen.  Others,  among  a  collection  of  thirty  speci- 
mens belonging  to  this  species  are  not  more  than  half  ae  large 
as  the  medinm-sized  specimens.  The  vault  is  usually  as  long  or 
longer  than  the  calyx,  but  having  somewhat  less  capacity.  The 
calyx  is  somewhat  saucer- shaped,  constricted  broadly  at  the  first 
radials  and  rapidly  rounding  up  to  the  ambulacral  openings, 
which  are  directed  upward  at  an  angle  of  about  forty-five  degrees 
aud  are  not  visible  in  a  basal  view.  Surface  of  the  plates  plain 
and  smooth,  occasionally  the  larger  plates  may  show  a  slight 
convexity. 
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Basals  form  an  hexagonal  disc  about  one  half  wider  than  the 
diameter  of  the  column,  and  bear  a  concave  depression  less  than 
hemispherical,  for  its  attachment.  First  primary  radials  wider 
than  long  and  transversely  concave,  so  as  to  give  the  appearance 
of  a  constriction  of  the  calyx,  at  this  place.  Second  primary  ra- 
dials quadrangular,  two  or  three  times  as  wide  as  long.  Third 
primary  radials  a  little  larger  than  the  second,  three  hexagonal 
and  two  heptagonal,  axillary,  and  bear  upon  each  of  the  two  supe- 
rior sides  two  secondary  radials,  the  last  ones  being  axillary  and 
supporting,  on  each  upper  sloping  side,  two  tertiary  radials,  which 
arrangement  gives  to  each  of  the  rays  four  arms.  There  are, 
therefore,  twenty  arms  and  twenty  ambulacral  openings  to  the 
vault,  in  this  species.    The  arm  formula  is  4+4+4+4+4. 

The  regular  interradial  areas  are  quite  different  from  each 
other.  In  one  of  the  areas  there  are  three  plates,  one,  followed 
by  two  in  the  second  range,  which  are  cut  off  from  the  vault  by 
the  union  of  the  first  and  second  tertiary  radials  above  them.  In 
each  of  the  other  three  regular  interradial  areas,  there  are  four 
plates,  one,  followed  by  two  in  the  second  range,  and  by  one  in 
the  third  range,  but  the  plates  are  more  elongated  in  some  of  these 
areas  than  in  others.  In  the  largest  specimens  there  is  an  addi- 
tional plate  in  the  third  range,  so  that  there  are  five  plates  in 
some  of  the  areas  and  four  in  others.  In  the  azygous  area  there 
are  twelve  plates.  The  first  one  is  in  line  with  the  first  primary 
radials  and  nearly  as  large.  It  is  followed  by  three  plates  in  the 
second  range,  four  in  the  third  range,  three  in  the  fourth  range 
and  one  in  the  fifth  range  that  separates  the  last  tertiary  radials. 
There  is  some  difference  in  the  plates,  in  the  azygous  areas,  in 
different  specimens,  above  the  second  range  of  plates,  and  the 
number  in  the  areas  seems  to  vary  from  eleven  to  thirteen.  This 
is  a  feature  that  is  noticeable  in  other  species  of  Batocrinus,  and 
it  may  be  laid  down  as  a  rule  that  the  number  of  azygous  plates 
may  vary,  in  the  same  species,  but  the  number  of  ambulacral 
openings  will  not  change,  within  the  limits  of  a  species,  except 
as  a  result  of  injury  or  abnormal  developments. 

Vault  conoidal  and  bearing  a  subcentral  proboscis.  It  is  covered 
with  plain,  smooth,  polygonal  plates.  The  ambulacral  openings 
are  directed  above  an  horizontal  line  and  are  visible  in  a  summit 
view.    No  ovarian  pores  have  been  discovered. 

—5 
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This  species  ie  essential];  different  in  its  stractare  atxl  geDersI 
form  from  all  other  twenty-armed  species,  an<)  no  compBiiscm  with 
any  of  them  wonld  tend  to  throw  any  light  upon  it  It  is  a 
species,  however,  that  has  been  frequently  mistaken  for  B.  rotundus, 
jost  BB  B.  oblnius  and  all  other  smooth  speciee  of  Batorrinns 
hare  been.  B.  mfundua,  as  onginally  defined  and  iUostrated,  is 
a  twenty-one-armed  species.  It  is  mach  smaller,  as  a  general  mle, 
than  this  species  and  never  attains  the  size  of  the  specimens 
illnstrated,  in  figare  28,  tboagb  it  has  one  more  arm,  in  the  radial 
series.  It  never  sgiees  in  form  with  tbis  speciee,  nor  dees  it 
poesess  as  large  a  probocis.  It  is  not  oonetrictdd  sroond  the  first 
primary  radiala,  as  this  species  is,  nor  does  it  possess  the  same 
form  and  namber  of  plates  in  tfie  azygoos  and  regular  interradial 
areas.  The  resemblance  between  the  two  species  is  more  fancifnl 
than  real.  The  error  probably  arose  in  this  way.  Meek  A  Wortheo, 
in  describing  B.  dodecndactylu^,  (Geo.  Snr.  III.  VoL  2,  p.  207), 
say:  "Knowing  that  the  nnmlMr  of  arms  sometimes  varies  to  some 
estent,  in  ditferent  BpecitneQ  of  the  same  species  of  crinoids,  we 
were  at  first  inclined  to  think  the  form  under  oousideration  might 
be  only  a  young  specimens  of  A.  rotundus,  but  on  comparing  it 
carefully  with  specimens  of  that  species  of  the  same  size,  we  End 
they  possess  the  usual  number  of  arms  (20)  in  all  our  specimens, 
and  uniformly  present  the  other  differences  mentioned."  In  writ- 
ing the  description  of  B.  dodecadactyhis.  Meek  did  not  have  a 
single  specimen  oE  B.  rotundus  before  him,  but  he  had  numerona 
specimens  of  this  species,  some  of  them  as  small  as  the  species 
he  was  describing,  and  be  had  mistaken  them  for  B.  rotundus.  In 
other  publications,  we  find  B.  rotundus  mentioned  as  twenty- armed 
species,  and  like  other  errors,  when  put  in  circulation  it  continaea, 
because  all  authors  do  not  take  the  time  to  correct  it  Tandell 
&  Shumard  described  and  illnstrated  in  the  Geo.  Sni.  of  Mo.  a 
twenty -one- armed  species  under  tbe  name  of  Adinocrinus  rotundus, 
now  known  as  Baiocrinus  rotundus,  which  is  a  species  very  rare, 
iu  comparison  with  this  species,  at  Burlington  and  tbe  Illinois 
localities  and  when  this  species  was  confounded  with  it,  the  species 
was  supposed  to  be  very  common,  because  two  were  included 
under  one  name.  The  statement  that  "the  number  of  arms  some- 
times varies  to  some  extent  in  different  specimens  of  the  same 
species  of  crinoids,"  we  think  is  quite  a   mistake,    if   it    refers   to 
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variatioDS  of  the  rays  within  the  calyx,  which  we  think  never  take 
place,  except  as  a  result  of  injury,  and,  therefore,  of  abnormal 
development  If  crinoids  vary  to  ''some  extent,"  in  this  respect, 
in  the  same  species,  they  may  vary  to  a  greater  extent  and  all 
the  species  may  be  thrown  into  one,  under  any  particular  genus. 
This  erroneous  view  seems  to  have  been  entertained  by  several  of 
the  earlier  authors  when  they  described  the  crinoids,  by  the  ring 
of  the  plates,  commencing  at  the  basals  and  going  upward,  and 
of  course  placing  less  and  less  value  upon  each  succeeding  ring, 
and  it  has  been  perpetuated,  especially  among  those  who  have 
never  given  the  subject  much  attention.  Prof.  James  Hall  was 
correct  in  laying  the  stress  he  did  upon  the  arm  formula,  as  our 
study  and  observation  has  led  us  to  believe. 

The  specimens  illustrated  are  from  the  Burlington  Group,  at 
Burlington,  Iowa.  The  large  one  is  in  the  collection  of  Wm.  F. 
E.  Gurley,  the  smaller  one  in  the  collection  of  A.  Albers.  The 
species  •  is  numerously  represented  in  all  collections  from  the 
Burlington  Oroup  of  Iowa  and  Illinois. 

BATOCBINUS   INSOLENS,   n.   sp. 

Plate  Ilf  Fig.  1,  azygous  side;  Fig.  2,  opposite  view. 

Species  medium  or  below  medium  size,  biturbinate,  calyx  and 
vault  6ubequal  in  form  and  capacity,  and  together  subelliptioal  in 
outline.  Calyx  bowl-shaped,  truncated  below  and  rounded  up 
toward  the  arms;  no  radial  ridges;  plates  convex  and  the  larger 
ones  transversely  nodose;  diameter  from  one-third  to  one- half  more 
than  the  height. 

Basals  form  an  hexagonal  disc  about  one-half  wider  than  the 
diameter  of  the  column,  with  an  hemispherical  columnar  cavity 
radiately  furrowed.  First  radials  large,  about  as  long  as  wide, 
three  hexagonal  and  two  heptagonal.  Second  radials  quadrangular, 
from  two  to  two  and  a  half  times  as  wide  as  long.  Third  primary 
radials  larger  than  the  second,  four  hexagonal  and  one  heptagonal, 
axillary,  and,  in  the  ray  opposite  the  azygous  area,  supports  on 
each  upper  sloping  side,  three  secondary  radials,  which  gives  to 
this  ray  two  arms.  In  the  ray  on  the  left  of  the  azygous  area, 
and  in  the  left  lateral  ray,  the  third  primary  radials  support,  on 
each  superior  side,  two  secondary  radials,  the  last  ones  of  which 
are  axillary  and  bear  upon  each   superior    distal  side  two  tertiary 


radiala,  and  npcm  each  proximal  side  a  eingle  tertiary  nMlial,  wluch 
^Tas  to  each  ot  theae  raj-s  foar  arms.  In  the  right  lateral  rav, 
the  third  primary  radial  supports,  on  oae  side,  two  aecoodary 
radiala  the  last  being  axillary  and  sopporting  oo  the  ooter  aide 
two  terttary  radials  and  on  the  iiuier  side  only  wie;  aad  on  the 
other  Bide  a  single  secondary  radial,  whieh  sapports.  on  the  distal 
side,  three  tertiary  radiala,  acd,  on  the  proximal  aide  two,  which 
gifes  to  this  ray  foar  arms.  Id  the  ray  on  the  right  of  the 
azygous  area,  the  third  primary  radial  sapports,  on  the  side  adjoin- 
ing the  azygoos  area,  two  secondary  radials,  the  last  being  axillary 
and  Bopporting  on  each  Dpper  slopioK  side  a  single  tertiary  radial; 
and  OD  the  side  distant  from  tbe  azygoos  area  three  secondary 
radials,  hot  two  of  these  are  opoo  tbe  proximal  sloping  side  of 
the  first,  and,  apon  tbe  superior  aide  of  tbe  first,  there  is  an  inter- 
secoodary  plate,  while  the  distal  aide  abats  the  first  tertiary  radial, 
io  the  adjoining  ray.  This  is  the  strnctore  of  the  epeeimen 
illaatrsted  and  givee  to  this  ray  only  three  arms,  bat,  we  think 
this  stroctare  is  abnormal,  because  this  intetsecondary  plate  ia  in 
the  position  of  a  tertiary  radiid  and  because  there  is  a  plate  oot 
of  [dace  at  the  top  of  the  asygous  area  that  we  will  ^;ain  call  at- 
tention to.  Beside,  we  have  another  specimen  belonging  to  this 
species,  that  happens  (o  be  injnred  so  as  not  to  disclose  tbe  whole 
stmctore  of  the  ray,  bnt  there  are  tour  ambnlacral  openings,  and, 
so  far  as  preeerred,  the  ray  is  like  the  one  on  the  left  of  the 
azygous  area.  There  are,  therefore,  in  the  specimen  illostrated, 
only  seventeen  atma,  but  we  believe,  from  the  stractnre  and 
evidences  above  meutiooed,  that  one  of  the  rays  has  suffered  from 
an  injury  that  produced  an  abnormal  ray  and  that  the  species  bears 
eighteen  arms,  and  that  the  trae  arm  formula  is  4-1-4+2-7-4+4, 
instead  of  3-l-4-r-2  +  4+4.  We  do  not  wish  to  be  understood,  how- 
ever, BS  intimating  that  seventeen  ambulacra!  openings  to  the  vaolt, 
is  an  abnormal  condition  of  a  crinoid,  on  the  contrary,  seventeen 
may  as  well  be  normal  as  eighteen  or  any  other  number.  It  is 
tbe  peculiar  intersecondary  plate  and  tbe  peculiar  plate  at  the  top 
of  the  azygous  area  and  the  evidence  afforded  by  another  injured 
specimen,  that  lead  ne  to  think  the  specimen  illnstrated  is  abnor- 
mal. If  the  ray  was  an  onliuary  three. armed  ray,  we  would  aay 
tbe  specimen  is  normal  and  the  species  has  only  seventeen  arms, 
and,  if  another  specimen  constmoted,  on  the  same  plan,  was  found 
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bearing  eighteen  arms,  we  would  say  it  is  a  distinct  species.  The 
number  of  ambalacral  openings  to  the  vanlt  is  of  the  greatest 
specific  importance,  but  a  crinoid,  injured  on  any  part  of  the  body, 
might  have  been  able  to  heal  the  wound,  by  an  abnormal  growth, 
restoration  or  intercalation  of  plates. 

There  are  three  plates,  in  each  of  three  regular  interradial 
areas,  one  followed  by  two.  In  the  area  on  the  right  of  the 
three-armed  ray  there  are  only  two  plates,  one  followed  by  another. 
If  we  are  correct  in  supposing  the  specimen  illustrated  to  be  ab- 
normal, from  some  injury,  then  the  areas,  probably,  are  all  alike 
and  have  three  plates,  one  followed  by  two.  In  the  azygous  area 
Ihere  are  seven  plates.  The  first  one  is  in  line  with  the  first 
primary  radials  and  larger  than  either  one  of  them.  It  is  fol- 
lowed by  four  plates  in  the  second  range,  and  two  in  the  third 
range,  one  of  which  reaches  the  plates  of  the  vault  in  the  speci- 
men illustrated.  The  first  plate  and  the  last  plate  may  be  abnor- 
mal in  size,  and  the  latter,  to  some  extent,  in  position;  for  if  the 
ray,  on  the  right  of  the  azygous  area,  in  a  normal  condition  bears 
four  arms,  then  the  azygous  area  is,  probably,  cut  off  from  the 
vault,  and  the  last  plate  shown  in  the  illustration  is  much  smaller 
than  it  appears  to  be  in  the  specimen,  and  does  not  extend  to 
the  vault  plates. 

The  vault  is  conoidal  and  terminates  in  a  large  subcentral  pro- 
boscis    It  is  covered  with  numerous  convex,  polygonal  plates. 

This  species  has  little  or  no  resemblance  in  form  to  B.  casse- 
dayanntia  or  B.  formaceus,  the  only  seventeen- armed  species 
heretofore  described,  and  seems  to  be  as  far  removed  from  all 
eighteen- armed  species,  except  possibly,  B.  longirostris;  but  it  is 
so  far  removed  from  that  species  thab  no  comparison  will  throw 
any  light  upon  either  of  them. 

Found  in  the  Burlington  Oroup,  at  Burlington,  Iowa,  and  now 
in  the  collection  of  S.  A.  Miller. 

B^TOGRINUS  SELEGTUS,  n.    sp. 

Plate  II,  Fig.  3,  azygous    side;    Fig.  4,  opposite    view;    Fig.  5, 

summit 

Species  medium  size.  Calyx  obconoidal,  truncated  only  the  size 
of  the  column.  Plates  smooth,  no  radial  ridges.  Arm  openings 
directed  upward  and  not  visible  in  a  basal  view. 


BisaJs  form  i  cop  nbont  twice  ss  wide  as  bi(^.  First  radials 
the  largest  pl&tea  in  the  body,  and  nearly  as  long  as  wide,  three 
hexagoital,  two  beptagoaal.  Seooad  and  third  radials  together 
aneh  smaller  than  the  6rBt  Second  radials  (laadr&ngnlar,  three 
or  Eonr  timefi  aa  wide  as  long.  Third  ladiala  a  little  larger  than 
the  seooad,  pentagonal,  axillary,  and  sapport  apon  each  enperior 
■Io|MDg  side  two  Becondary  radials,  the  last  ones  being  axillary 
and  aopportibg  apoo  each  apper  side  two  tertiary  radiate,  except 
in  the  ray  opposite  the  azygoos  area  where  the  second  seooadary 
radial  npnn  one  side  supports  an  inteisecondary  plate,  and  not  an 
arm,  which  arrangement  giree  to  thia  species  nineteen  arms.  The 
arm  formula  is  4+44-3+4+4. 

Be^lar  interradial  areas  very  aoeqooL  One  boa  six  plate.s 
another  gve,  another  fonr,  and  the  other  tbrea  The  one  that  has 
fonr  plates  has  one  in  the  first  range,  two  in  the  second,  and  an 
elongated  plate  in  the  third,  which  reachee  a  vanlt  plate.  The 
other  areas  are  cut  off  from  the  vaalt  by  the  anion  of  the  tertiary 
radials.  There  are  eleven  plates  in  the  azygons  ares.  The  first 
one  is  in  line  with  the  first  primary  radisls,  but  somewhat  smaller. 
It  is  followed  by  three  plates  in  the  second  range,  and  five  in  the 
third  range,  the  middle  one  being  mnch  the  largeat.  There  is 
one  sniftU  plftle  ou  the  right  of  Ihe  latter.  The  middle  plate  in  the 
third  range  unites  with  an  elongated  plate  that  separates  the  ter- 
tiary radials  and  extends  over  npon  the  vanlL 

Vault  depressed  convex,  covered  with  smooth,  polygonal  plates, 
and  bears  a  snbceutral  proboscis.     No  ovarian  pores. 

The  form  of  thia  species  is  altogether  different  from  other  nine- 
teen-armed  Bpeciee,  and  cannot  be  mistaken  for  any  other  species. 

Found  in  the  Burlington  Group,  at  Bagetown,  Illinois,  and  now 
in  the  collection  of  Wm.  F.  E.  Gorley. 

BATOOBINDS   ALBEBSI,  Q.   sp. 

Plate  II,  Fig.  6,  azygous  side  having  the  baaal  plates  broken 
away;  FHg,  7,  basal  view;  Fig.  8,  summit. 
Species  above  medium  size,  trochiform.  Calyx  abruptly  spread- 
ing, almost  horizontally,  from  the  region  of  the  second  and  third 
primary  radials.  Surface  of  the  plates  plane  sad  smooth,  and 
generally  very  large,  and  the  last  radials  project  beyond  the  sum- 
mit plates. 
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Basals  broken  away  from  our  specimeD.  First  primary  radials 
loDger  than  wide,  three  hexagonal,  two  heptagonal.  Second  and 
third  primary  radials  together  much  smaller  than  the  first.  Sec- 
ond primary  radials  quadrangular,  between  two  and  three  times 
as  wide  as  long.  Third  primary  radials  a  little  larger  than  the 
second,  four  pentagonal,  one  hexagonal,  axillary,  and  in  the  ray, 
on  each  side  of  the  azygous  area,  support,  on  each  upper  sloping 
side,  two  secondary  radials,  the  last  bein^  axillary,  and  support- 
ing, on  each  upper  sloping  side,  a  single  tertiary  radial,  except  on 
one  side  where  there  are  two,  which  gives  to  each  of  these  rays 
four  arms.  In  one  of  the  lateral  rays,  the  third  primary  radial 
supports,  upon  each  upper  side,  two  secondary  radials,  the  last 
one,  upon  one  side,  being  axillary,  and  supporting,  upon  each 
upper  side,  a  tertiary  radial,  an3  the  last  one,  on  the  other  side, 
supporting,  on  one  side,  a  tertiary  radial,  and  upon  the  other,  a 
free  arm,  which  gives  to  this  ray  four  arms.  In  the  other  lateral 
ray  and  in  the  ray  opposite  the  azygous  area,  the  third  primary 
radials  support,  on  one  side,  three  secondary  radials,  and  upon 
the  other  side,  two  secondary  radials,  the  last  one  being  axillary, 
and  supporting,  on  each  upper  side,  a  tertiary  radial,  which  ar- 
rangement gives  to  each  of  these  rays  three  arm&  There  are, 
therefore,  eighteen  arms  in  this  species.  The  arm  formula  is 
4+3+3+4+4. 

In  each  of  two  of  the  regular  inter  radial  areas  there  are  two 
plates,  one  following  the  other.  In  each  of  the  other  two  regular 
interradial  areas,  there  are  three  plates,  one  followed  by  two,  in 
the  second  range.  In  the  azygous  area  there  are  seven  plates. 
The  first  one  is  in  line  with  the  first  primary  radials  and  of  about 
the  same  size.  It  is  followed  by  three  plates,  in  the  second  range, 
and  by  three  plates,  in  the  third  range,  which  are  cut  off  from 
connection  with  the  plates  of  the  vault  by  the  union  of  the  ter- 
tiary radials. 

The  vault  is  moderately  convex  and  bears  a  large  central  pro- 
boscis. The  interambulacral  areas  are  oncave  and  covered  with 
smaller  plates  than  those  over  the  ambulacral  canals.  The  plates 
are  polygonal,  quite  variable  in  size,  the  smaller  ones  convex  and 
the  larger  ones  tumid.  The  ambulacral  openings  are  visible  in  a 
summit  view,  but  cannot  be  seen  from  a  basal  view,  though  they 
seem  to  be  directed  nearly  horizontally.  No  ovarian  pores  dis- 
covered. 
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This  species  bears  little  or  no  reeemblaace,  in  form  or  surface 
ornamentatiou,  to  any  other  described  eighteen -armed  specias. 
The  calys  has  some  resemblance  to  that  of  B.  cfirialyi,  which  is 
a  twenty-armed  species,  but.  probably,  looks  more  like  B  inornatus, 
another  twenty-armed  species,  than  to  any  other  deSoed  species. 
It  is  so  widely  separated  from  these,  however,  that  do  comparison 
is  Deoessary  for  any  purpose. 

Fonnd  in  the  Bnrliugtoa  Qronp,  at  Bnrlinffton,  Iowa.  The 
epecific  name  is  in  honor  of  Mr.  A.  Albers,  the  artist,  nod  the 
type  belongs  to  his  collection. 

BAT0CBINC8   8ACCELLDS,   D.    Bp. 

Plate  II,  Fig.  9,  azygoiis  aide;   Fig.  10,  opposite  view;   Fig.  J I 

summit. 

Species  medium  or  above  medium  size.  Calyi  um-shaped,  a 
little  wider  than  high.  Plates  convex;  no  radial  ridges.  Sutures 
beveled.     Surface  granular. 

Basals  form  a  low  hexagoaal  cup  witb  beveled  sntures  aod  an 
hemispherical  depression  for  the  attachment  of  the  column. 
The  diameter  is  three  times  the  height  or  twice  the  diameter  of 
the  column.  The  first  primary  radials  are  the  largest  plates  in 
the  body,  and  nre  nearly  as  long  as  wide.  They  are  about  as  large 
as  the  second  and  third  plates  together.  Three  hexagonal  and 
two  heptsgoiial.  Second  primary  radials  quadrangular  and  from 
two  to  three  times  as  wide  as  long.  Third  primary  radials  a  lit- 
tle larger  than  the  second,  each  one  is  heptagonal  and  supports  on 
each  of  two  of  tbe  upper  sides,  in  four  of  the  rays,  two  secondary 
radials  the  last  ones  of  which  are  axillary  and  support,  on  each 
proximal  upper  side,  a  single  tertiary  radial,  and  on  each  distal 
side,  two  tertiary  radials,  which  give  to  each  of  these  rays  four 
arms.  In  the  ray  opposite  the  aTiygous  area,  the  third  primary 
radial  bears  on  one  upper  sloping  side,  three  secondary  radials, 
and  upon  the  other,  two  secondary  radials,  the  last  being  axillary 
and  supporting,  on  each  upper  side  a  single  tertiary  radial,  which 
gives  to  this  ray  three  arms.  There  aie,  therefore,  nineteen  arms, 
in  this  species.     The  arm  formula  is  4+4+3+4+4. 

The  interradial  areas  are  very  differrent  from  each  other;  in  each 
of  the  two  areas  there  are  four  plates,  one  in  the  first  range,  two 
in  the  second  and  one  in  the  third.     In  each  of   the   other    areas. 
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there  are  6ve  plates;  in  one  of  them  there  are  three  plates,  in  the 
second  range,  and  one  in  the  third,  and  in  the  other  there  are 
two  plates,  in  the  second  range,  and  two  in  the  third.  There  are 
thirteen  plates  in  the  azygous  area.  The  first  one  is  in  line  with 
the  first  primary  radials  and  abont  as  large.  It  is  followed  by 
three  plates  in  the  second  range,  six  plates  in  the  third  range, 
three  plates  in  the  fourth  range,  the  middle  one  of  which  unites 
with  a  plate  on  the  vault,  and  a  small  plate  in  the  fifth  range 
also  unites  with  the  plates  of  the  vault.  The  plates  in  the  regular 
areas  are  all  distinctly  cut  off  from  the  plates  of  the  vault,  except 
in  one  area,  where  a  plate  in  third  range  extends  an  angle  to  a 
vault  plate. 

The  vault  is  elevated  abruptly  over  the  ambulacral  openings,  and 
depressed  convex  toward  the  center,  where  it  bears  a  strong  pro- 
boscis. The  interambulacral  areas  are  depressed  toward  the  margin. 
The  plates  are  polygonal,  convex,  and  some  of  the  larger  ones  bear 
a  central  node.  The  arm  openings  are  directed  upward,  at  an 
angle  of  about  forty-five  degrees,  and  are  not  visible  in  a  basal 
view.     No  ovarian  pores  have  been  discovered. 

This  species  bears  very  little  resemblance  to  auy  other  nineteen- 
armed  species  and  may  have  its  nearest  affinity  with  B,  longtrostris, 
a  twenty-armed  species.  It  has  a  different  form,  however,  and  a 
differently  constructed  vault,  and  differs  widely  in  the  regular  and 
azygous  areas,  as  well  as  being  larger  and  having  only  nineteen 
arm&     It  cannot  be  mistaken  for  any  other  species. 

Found  in  the  Burlington  Group,  at  Burlingtoo,  Iowa,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

BATOCRINUS    8UBLEVIS,   n.   sp. 

Plate    II,  Fig.    12,  azygous    side;    Fig,  13,  opposite   view;   Fig. 

14,  summit. 

Species  large,  somewhat  bihirbinate.  Calyx  truncated  only  the 
size  of  the  column,  broadly  constricted  in  the  region  of  the  first 
primary  radials,  and  rounding  up  toward  the  arm  openings,  which 
are  directed  upward  and  are  not  visible  from  a  basal  view.  One- 
half  or  more  than  one-half  wider  than  high.  No  radial  ridges. 
Surface  plain  and  smooth. 

-6 


Basals  form  a  low  cup,  abDut  two  and  a  half  times  as  widt<  as 
high,  which  bears  a  hemispfaerical  depression  tor  the  attachment 
of  the  column.  First  primary  radiaU  tranaverfi'ly  coucave,  large, 
wider  than  long,  thne  hexagonal  and  two  heptagooal.  Second 
primary  radials  qoadrangiilar,  about  twice  as  wide  as  long.  Third 
primary  radiala  about  one  half  larger  than  the  second,  three  he,- 
tagonal  and  two  hexagonal,  and  bear  upon  each  of  two  of  the 
superior  aides  two  secondary  radials,  the  last  ones  of  which  are 
axillary  and,  in  fonr  of  the  rajts,  eapport  on  each  upper  side  two 
tertiary  radiale,  which  givee  to  each  of  theae  rays  four  arme.  In 
the  ray  on  the  right  aide  of  the  azyeous  area  the  distal  secondary 
radial  bears,  upon  each  upper  side,  two  'ertiary  radials.  and  the 
proximal  secondary  radial  bears,  upon  one  side,  two  tertiary  radi- 
als and  npon  the  other  a  single  tertiary  radial,  which  is  asillary 
and  bears,  upon  each  upper  aide,  a  single  quaternary  rsdial,  which 
arrangement  gives  to  this  ray  five  arms.  There  are,  therefore, 
tweaty-one  arms  in  this  species.  The  arm  formala  is  5-(-4-)-4-t- 
4+4. 

In  each  regular  iuterradial  area  there  are  six  plates.  One  in 
the  Srst  range,  two  in  the  second,  two  in  the  third  and  oce  in  the 
fourth,  all  of  which  are  c^t  t.ff  from  any  connection  with  the 
vanit,  by  the  nnion  of  the  tertiary  radiala  In  the  azygou)  area 
there  ere  twenty-one  plates.  The  first  is  in  line  with  the  first 
primary  radials  and  of  about  the  same  siza  It  is  followed  by 
three  plates  in  the  second  range,  five  plates  in  the  third  range, 
six  plates  in  the  fourth,  and  above  these  there  are  five  small 
plates  and  one  elongated  plate  that  extends  np  to  and  unites 
with  two  plates  belonging  to  the  vault. 

The  vault  is  subconoidal  and  covered  with  irregular,  polygonal 
plates,  and  bears  a  very  large,  subcentral  broboscis.  The  plates 
are  plain  and  smooth,  except  the  large  plate  opposite  to  the  azy- 
goas  side  of  the  protwscis,  which  is  convex.  The  arm  openings 
are  directed  upward.     No  ovarian   pores  discovered. 

This  species  cannot  be  compared  with  any  other  twenty.one 
armed  species,  unless  it  is  with  B.  rolundus,  and  here  there  is 
very  little  resemblance.  The  form  of  the  calyx  is  different;  there 
is  no  constriction  in  B.  roiundus.  The  vault  and  proboscis  are 
altogether  different,  in  every  respect.  This  species  has  twice  as  many 
regular  interradials  and  twice  as  many  azygoDs  plates,  and  the 
areas  are  altogether  different.     It  agrees  with  B.  glaber,  which  is 
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a  twenty-armed  species,  only  in  the  smooth  plates  and  the  con- 
striction at  the  first  primary  radials.  It  is  quite  unnecessary  to 
make  further  comparisons,  for  it  cannot  be  mistaken  for  any 
other  species,  where  there  is  the  slightest  capacity  for  observatior. 
Found  in  the  Barlington  Group,  at  Sagetown,  Illinois,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

BATOCBINUS   REM0TU8,   n.   sp. 

Plate  Hy  Fig.  15.  azygous  side;  Fig.  16,  opposite  mew;  Fig.  17, 

summit 

Species  medium  size.  Calyx  obconoidal,  a  little  wider  than 
high,  truncated  only  the  diameter  of  the  column.  Ambulacral 
openings  directed  only  slightly  above  a  horizontal  line,  but  not 
visible  either  in  a  basal  or  summit  view.  No  radial  ridges.  Sur- 
face of  the  plates  plain  and  smooth.  Colamn  round  and  com- 
posed of  rather  thick  plates. 

Basals  form  an  obconical  cup  twice  as  wide  as  high.  First  pri- 
mary radials  one-half  larger  than  the  second  and  third  together,  nearly 
as  long  as  wide,  three  hexagonal,  two  heptagonal.  Second  primary 
radials  quadrangular,  about  twice  as  wide  as  long.  Third  primary 
radials  very  little  larger  than  the  second,  pentagonal,  axillary,  and 
support,  on  each  upper  sloping  side,  two  secondary  radials,  the 
last  ones  of  which  are  axillary,  and,  in  three  of  the  rays,  support, 
on  each  proximal  side,  a  single  tertiary  radial,  and  upon  each 
distal  side,  two  tertiary  radials,  which  gives  to  each  of  these  rays 
four  arms.  In  each  ray  adjoining  the  azygous  area,  the  structure 
is  the  same,  except  the  secondary  radials  bear  upon  each  of  iLe 
sides  abutting  the  area  a  single  tertiary  radial,  which  is  axillary, 
and  supports,  upon  each  upper  side,  a  quaternary  plate,  which 
arrangement  gives  to  each  of  these  rays  five  arms.  There  are, 
therefore,  twenty,  two  arms  in  this  species.  The  arm  formula  is 
5+4+4+4+5. 

In  each  regular  interradial  area  there  are  two  plates,  one  fol- 
lowed by  another,  that  does  not  extend  to  the  vault.  In  the  azy- 
gous area  there  are  eight  plates.  The  first  one  is  in  line  with 
the  first  primary  radials  and  rather  larger  than  either  of  them 
It  is  followed  by  four  plates,  in  the  second  range,  and  by  three 
plates,  in  the  third  range,  which  are  cut  off  from  the  plates  of 
the  vault  by  the  union  of  the  quaternary  plates  above  them. 


The  vault  is  covered  with  polygonal,  convex  plateB,  and  bears  a 
large,  eobceDtral  proboscia.  It  is  elevated  over  the  ambulocral 
opeoiogB  and  convex  toward  the  probosoia,  except  a  concave  inter- 
ambnlacrftl  depresaion  on  the  azygone  side.  No  ovarian  poree  dia- 
oovered. 

Tbia  apeciea  evidently  has  its  nearest  afiiaity  with  Baiocnnua 
inrliinatus  and  Biitocrinus  iiirhinatus  'fir.  ehgans,  with  which  it 
agrees,  in  the  radial  series.  In  B.  iurbiiiatue,  the  basal  platea  are 
thick,  short,  and  Form  a  distinct  rim  projecting  over  the  column,  and 
in  the  var.  elegnns  the  basal  plates  are  squarely  trancate  below, 
and  indented  at  the  sutures.  In  this  species  the  basal  plates  form 
an  obconoidal  cup  pntirely  covered  below  by  the  end  of  the  coU 
umn.  In  the  regular  interradial  areas,  in  B.  iurbinatus  and  in 
the  var.  elegans,  there  are  three  ranges  of  iuterradials,  the  last 
plate,  in  B.  Iurbinatus,  Ijing  near  the  bases  of  the  arms.  In  this 
species  there  are  only  two  ranges  of  interradisls  and  they  are  cut 
off  from  the  arm  bases  by  the  union  of  the  two  series  of  tertiary 
rndials  above  them.  In  B.  iurbinatus  aud  iu  the  var.  elegans, 
there  are  only  three  plates,  in  the  second  range,  in  the  azygons 
area,  and,  in  this  species,  there  are  four  plates.  In  B.  tiirbimitus 
there  are  ten  azygoas  plates,  aud  the  last  ones  separate  the  arm 
bases  and  unite  with  the  plates  of  the  vault  Id  this  species  there 
are  only  eight  szygoas  plates  and  they  are  cut  off  from  the  vault 
by  the  anion  of  the  quaternary  plates  above  them.  There  are  im- 
portant differences  in  the  strnctnre  of  the  vanlt  and  minor  varia- 
tions might  be  pointed  out,  but  the  general  expression  of  the 
species  will  always  distinguish  them;  and,  unless  we  wholly  set 
aside  any  importance  to  the  structure  of  the  regular  and  azygous 
areas,  intermediate  forms  cannot  bring  these  forms  into  a  single 
species,  though  the  arm  formulae  bring  them  to  a  close  relation- 
ship. 

Found  in  the  Burlington  Group,  at  Burlingf^m,  Iowa  and  now  in 
the  collection  of  S.  A,  Miller. 
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BATOCRINUS  BEPOSITUS,   D.   Sp. 

Plate  II,  Fig.  18,  azygous  aide;  Fig.  19,  opposite  view;  Fig.  20, 

summit 

Species  medium  size.  Calyx  obeonoidal,  nearly  as  high  as  wide, 
truDcated  only  for  a  small  column;  last  radials  project  laterally, 
while  the  interradial  spaces  are  depressed  and  the  ambulacral 
openings  become  invisible  from  a  basal  view.  No  radial  ridges. 
Surface  of  the  plates  plain  and  smooth.    Column  small  and  round. 

Basals  form  a  conical  cup,  having  a  height  nearly  equal  to  the 
diameter,  and  it  is  truncated  below  by  a  small  column.  First 
primary  radials  not  as  large  as  the  basals,  wider  than  long,  three 
hexagonal,  two  heptagonal.  Second  primary  radials  quadrangular, 
from  two  to  three  times  as  wide  as  long.  Third  primary  radials 
a  little  larger  than  the  second,  one  heptagonal,  three  hexagonal, 
one  pentagonal,  axUlary,  and  in  each  of  the  ra^s,  adjoining  the 
azygous  area,  support  on  each  upper  sloping  side  two  secondary 
radials,  the  last  ones  of  which  support,  on  each  upper  sloping 
side  a  single  tertiary  radial,  except  the  distal  one  on  the  left, 
which  bears  an  ambulacral  opening  on  one  side  of  the  secondary 
radial  and  on  the  other  a  tertiary  radial.  The  arrangement,  how- 
ever, gives  to  each  of  these  rays  four  arms.  In  one  of  the  lateral 
rays  the  third  primary  radial  supports,  upon  each  upper  side, 
two  secondary  radials,  the  last  ones  having  an  ambulacral  opening 
on  each  proximal  side,  and  a  tertiary  radial  on  each  distal  side, 
which  gives  to  this  ray  four  arms.  In  the  other  lateral  ray  the 
structure  is  the  same,  except  that  one  of  the  secondary  radials 
does  not  bear  a  tertiary  plate,  but  it  supports  two  ambulacral 
openings,  so  that  the  ray  has  four  arms.  In  the  ray  opposite  the 
azygous  area,  the  third  primary  radial  supports,  on  one  side,  two 
secondary  radials,  the  last  one  being  axillary  and  supporting  on 
each  side  a  tertiary  radial,  and  on  the  other  side  two  secondary 
radials,  the  last  one  having  a  single  ambulacral  opening,  which 
gives  to  this  ray  three  arms.  There  are,  therefore,  nineteen  arms 
in  this  species.     The  arm  formula  is  4+4+3+4+4. 

The  interradial  areas  are  remarkable.  The  first  one  to  the 
right  of  the  azygous  area  has  four  plates,  one  in  the  first  range, 
and  two  large,  elongated  plates  in  the  second  range,  one  of  which, 
and  a  small  plate  at  the  side  of  the  top  of  it,  unite  with  two 
plates  belonging  to  the  vault.     The  lateral  area,  on  the  same  side, 


has  three  plates,  one  in  the  first  range  and  two  in  the  second, 
but  they  do  not  connect  with  the  vault.  The  area  opposite  the 
BzygoBS  area  bas  eis  plates,  one  in  the  first  range,  two  in  the 
second  and  three  in  the  third,  the  middle  one  of  which  is  large 
and  elongated  and  extends  over  npon  the  vault  The  other  lateral 
area  has  five  plutes,  one  in  the  first  range,  two  in  the  second  and 
two  in  the  third,  which  unite  with  two  platee  belonging  to  the 
vault  'J'here  ib  oie  intersecondary  plate  in  the  area  to  the  right 
of  the  azygouB  area,  and  also  in  the  opposite  area,  that  nnilea 
with  the  plates  of  the  vault  In  the  other  intersecondary  areas 
a  vHult  plate  curves  down  between  the  arm  bases  and  unites  with 
the  secondary  radials.  In  the  azygoue  area  there  are  eleveu 
plates.  The  Brst  one  is  in  line  with  the  first  primary  radiale  ami 
quite  as  large.  It  is  followed  by  three  platt^s  in  the  second  raoj^o, 
four  in  the  third  range,  above  which  there  are  three  plates,  (he 
middle  one  passing  up  between  the  arm  bases  and  unitiag  with 
the  plates  of  the  vault. 

The  vault  is  gently  convex,  covered  with  large  and  small  polj- 
goaal  plates.  Rod  bears  a  enbcentral  azfgous  orifice.  The  arm 
openings  are  directed  upward.     Mo  ovarian  pores  discovered. 

This  is  a  remarkable  species,  and  will  not  be  mistaken  for  any 
other.  The  vault  and  iuterradis!  and  interspcoEdary  areas  are 
peculiar,  but  the  arm  structure  is  the  most  extraordinary.  The 
secondary  radials  that  are  half  axillary,  or  bear  a  tree  arm  on  one 
side  and  a  tertiary  radial  on  the  other,  is  a  feature  of  rare  oc- 
currence, but  it  is  certainly  not  abnormal.  Batocrinus  bisbrnchia- 
lus,  Whitfield,  of  which  we  have  several  specimens,  bears  two  free 
arms  on  each  of  the  last  radials,  without  the  presence  of  tbe 
usnal  axillary  plate,  so  that  it  is  much  farther  removed  from  the 
ordinary  arm  structure  than  is  this  species. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and  now 
in  the  collection  of  A.  Albers. 

BATOCRINDB    ENODATDH,   n.   Sp. 

PUile  II,  Fig.  SI,   azygoua  side;    Fig.  22,  basal    mew;    Fig.  23. 
summH. 
Species    small,  subglobose,  viult    as    lai^  as  the    calyx,  longi- 
tudinally constructed  on  the   azygone    side.     Calyx  saucer  shaped. 
Surface  of  the  plates  plane  and  smooth. 
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Basals  form  an  hexagonal  disc,  with  slightly  re-entering  angles, 
more  than  twice  as  wide  as  the  diameter  of  the  column  and  hav- 
ing a  concave  depression  for  the  attachment  of  the  column. 
First  primary  radials  wider  than  long,  three  hexagonal,  two  hep- 
tagonal.  Second  primary  radials  quadrangular,  two  or  three  times 
as  wide  as  long.  Third  primary  radials  about  one-half  larger  than 
the  second,  pentagonal,  axillary,  and  in  the  ray,  on  each  side  of 
the  azygouB  area,  support,  on  each  sloping  side,  a  single  second- 
ary radial,  which  is  axillary  and  supports,  on  each  superior  side, 
a  tertiary  radial,  which  gives  to  each  of  these  rays  four  arms.  In 
each  of  the  other  three  rays  the  third  primary  radial  supports,  on 
each  upper  side,  a  single,  large,  secondary  radial,  which  gives  to 
each  of  these  rays  two  arms.  There  are,  therefore,  fourteen  am- 
bulacral  openings  to  the  vault  in  this  species.  The  arm  formula 
is  4+2+24^2+4. 

There  is  only  a  single  plate  in  each  regular  interradial  area, 
and  it  is  out  off  from  the  vault  by  the  union  of  the  secondary 
radials.  In  the  azygous  area  there  are  four  plates.  The  first  one 
is  in  line  with  the  first  primary  radials  and  somewhat  smaller 
than  either  of  them.  It  is  followed  by  three  plates  in  the  second 
range,  the  middle  one  of  which  unites  with  an  elongated  plate 
that  belongs  to  the  plates  of  the  vault. 

Vault  highly  convex,  covered  with  rather  large,  polygonal,  plan^, 
smooth  plates,  and  bears  a  subcentral,  azygous  orifice,  without  a 
proboscis.  Ambulacral  openings  directed  above  an  horizontal  line 
aud  not  visible  in  a  basal  view.     No  ovarian  pores  discovered. 

This  species  bears  no  resemblance,  in  form  or  surface  orna- 
mentation, to  any  other  fourteen-armed  species.  It  would  seem  to 
have  the  nearest  affioity  with  R  polittcSf  from  which  it  is  distin- 
guished by  having  only  one  secondary  radial  instead  of  two,  by 
having  fourteen  arms  instead  of  thirteen,  by  having  no  proboscis, 
and  other  minor  differences. 

Found  in  the  Burlington  Group,  at  Sagetown,  Illinois,  and  sev- 
eral specimens  are  in  the  collection  of  F.  A.  Sampson. 

BATOCRINUS   SPECI08US,   U.   Sp. 

Plate  II,  Fig.  24,  azygous  side;  Fig.  25,  opposite  view;  Fig.  26, 

summit. 
Species  medium  size,  biturbinate.  Calyx  obpyramidal,  moder- 
ately truncated  below,  slightly  constricted  at  the  top  of  the  basal 
disc,  most  rapidly  spreading  at  the  base  of  the  arms,  more  than 
one-half  wider  than  high.  Radial  ridges  present  Surface  of  in- 
terradials  smooth.     Arm  openings  directed  nearly  horizontally. 


BoBdls  short,  upright,  tiurl  Form  an  hexagonal  <1Iao,  First  pri- 
mary radials  the  largest  platea  in  the  calyx,  abont  aa  long  as 
wide,  three  hexagonal,  two  heptagonal,  and  ea'ib  one  bears  a  small, 
central,  transverse  node.  The  constriction  at  the  top  of  the  basal 
disc  involves  the  lower  part  of  the  first  radials.  Second  primary 
radials  quadrangnlar,  two  or  three  times  as  wide  as  long.  Third 
primary  radials  hexagonal  or  heptagoDal,  abont  one-half  larger 
tbaa  the  secxjod,  axillary,  tiDd,  in  the  ray  opposite  the  azygous 
area,  snpporta  oo  each  upper  eloping  tide  three  secondary  radials, 
which  gives  to  this  ray  two  arms.  In  each  of  the  other  four 
rays  the  third  primary  radial  supports,  on  each  upper  sloping 
side,  two  secondary  radials,  the  laet  ones  being  axillary  and  sup- 
porting on  each  upper  sloping  side  two  secondary  radials.  which 
gives  to  each  of  these  rays  four  arms.  There  are,  then^fore, 
eighteen  arms  in  this  species.     The  arm  formala  is  4+4+2+4-I-4. 

The  interradiai  areas  do  not  connect  with  the  vault.  In  each 
regular  interradial  area  there  are  three  plates,  one  followed  by 
two  in  the  second  range.  In  the  azygous  area  there  are  seven 
plates.  The  first  one  id  in  line  with  the  first  primary  radials  and 
nearly  as  large  as  one  of  them.  It  is  followed  by  three  plates  in 
the  second  range  and  three  in  the  third,  which  are  cut  off  from 
the  vanit  by  the  onion  of  the  tertiary  radials  above  them. 

The  vault  is  elevated  over  the  ambulacral  openings,  highly  con- 
vex, with  slightly  depressed  interambulocral  areas.  It  is  covered 
with  polygonal,  convex  plates,  and  bears  a  subcentral  proboscis. 

This  is  a  handsome  species,  so  ditferent  from  all  other  eighteen- 
armed  species  from  the  Burlington  Oronp,  that  no  comparison 
with  any  of  them  is  necessary. 

Found  in  the  Burlington  Group,  at  Bnrlington,  Iowa,  and  now 
in  the  collection  of  Mr.  A.  Albers. 

BATOCBINUS  SDBB0TCND08,  D.   sp. 

Plate  II,  Fig.  37,  basal  view;   Fig.  28,  summit;  Fig.  29;  azygous 
aide. 

The  general  form  is  depressed — rotnnd.  The  vault  being  as 
large  or  larger  than  the  calyx,  and  both  slightly  depressed  longi* 
tudinally  at  the  margin  at  the  top  of  the  azygons  area.  Calyx 
broadly  sancer- shaped.  No  radial  ridges.  Arm  openings  directed 
above  an  horizontal  line  and  not  visible  in  a  basal  view.  8arfsc9 
plain  and  smooth. 
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Basals  expanded  and  forming  a  shallow,  hexagonal  disc,  about 
twice  as  wide  as  the  diameter  of  the  column  and  bearing  an  hemi- 
spherical depression  for  the  attachment  of  the  colamn.  First 
primary  radials  from  one-half  wider  to  •  twice  as  wide  as  long, 
three  hexagonal  and  two  heptagonal.  Second  primary  radials 
qnadrangular,  aboat  three  times  as  wide  as  long.  Third  primary 
radials  as  small  as  the  second,  pentagonal,  axillary,  and  in  the  ray 
on  the  right  of  the  azygous  area  supports  on  each  upper  sloping 
side  two  secondary  radials,  the  last  ones  being  axillary  and  sup- 
porting on  each  proximal  side  two  tertiary  radials  and  on  each 
distal  side  a  single,  axillary,  tertiary  radial  which  supports  on 
each  upper  side  a  quaternary  radial,  which  arrangement  gives  to 
this  ray  six  arms.  In  the  ray,  on  the  left  of  the  azygous  area, 
the  third  primary  radial  supports  on  each  upper  sloping  side  a 
single,  axillary,  secondary  radial,  which  bears  on  each  proximal 
side  two  tertiary  radials  and  on  each  distal  side  two  tertiary 
radials,  the  last  ones  being  axillary  and  supporting,  on  each  upper 
sloping  eide,  a  quaternary  radial,  which  gives  to  this  ray  six 
arms.  In- the  ray  opposite  the  azygous  area,  the  third  primary  radial 
bears,  upon  one  side,  two  secondary  radials,  the  last  being  axillary 
and  supporting,  on  each  upper  side,  two  tertiary  radials,  and  upon 
the  other  side,  a  single  secondary  radial,  which  is  axillary  and 
supports,  on  one  side,  two  tertiary  radials,  and,  upon  the  other, 
three  tertiary  radials,  which  gives  to  this  ray^four  arms.  One  of 
the  lateral  rays  is  constructed  in  the  same  way  and  has  four  arms. 
The  other  lateral  ray  bears  upon  each  upper  side  of  the  third 
primary  radial  two  secondary  radials,  the  last  ones  being  axillary 
and  supporting,  on  each  upper  sloping  side,  two  tertiary  radials, 
which  gives  to  it  four  arms.  There  are,  therefore,  twenty-four 
arms  in  this  species.     The  arm  formula  is  6+4+4+4+6. 

The  regular  interradial  areas  diflfer  from  each  other,  but  none 
of  them  connect  with  the  plates  of  the  vault  In  each  of  two  areas 
there  are  three  plates,  one  followed  by  two  in  the  second  range.  In 
another  area  there  are  four  plates,  one  followed  by  two  in  the 
second  range,  and  one  in  the  third  range.  In  the  other  area 
there  are  five  plates,  one  followed  by  two  in  the  second  range,  one 
in  the  third  range  and  one  in  the  fourth  range.  There  are  nine 
plates  in  the  azygous  area.  The  first  one  is  in  line  with  the  first 
primary  radials,  and  rather  larger  than  either  of  them.  It  is  fol- 
lowed by  four  plates  in  the  second  range,  and  three  in  the  third 
range,  above  which  there  is  a  single  plate  that  separates  the 
quaternary  radials  and  unites  with  the  plates  belonging  to  the 
vault. 

—7 


Tbe  vsolt  ie  rery  evenly  oav^x  sod  bean  a  sabceDtral  azygoDs 
ori6cfl.  So  proboscis.  It  is  oovered  with  plaue,  BmcotL,  poiygooal 
plates.     No  ovariao  pores  discovered. 

Tbts  speciee  bears  no  resemblance  in  form  to  either  of  tlie 
twenty-ton r-anned  species  htiretoEore  deecribed.  It  woald  beclaased 
vitb  tbe  rotaDd  forms  baviog  sioooth  plates  and  do  proboscis  and 
rangiog  from  B.  dodecadaclglHS  with  twelve  arms  to  the  present 
species. 

FoDcd  in  the  Barliogtoa  Group,  at  Barlingtoa,  Iowa,  and  now 
in  the  collection  of  A.  Albera. 


BATOCniSirS  SCBOVATrs,   0.   sp. 
Plate  II,  Fig.  30.  azygoua  aide;  Fig-  31,  opposite   riew. 

Species  mediam  size,  and  general  form  rotund  or  subovate;  oaJjx 
and  vanltsabeqoAl  in  size.  No  radial  ridges.  Plates  plane  and 
Hmooth.  Arm  openings  directed  above  an  horizontal  line  and  not 
risible  in  a  baeal  view. 

Basala  form  an  besagonal  disc  a  little  lai^er  than  the  diameter 
of  the  column,  which  bears  a  concave  depression  for  tbe  attacb- 
ment  of  the  column.  First  primary  radials  abont  one  half  wider 
than  high,  three  hexagonal,  two  heptogonal.  Second  primary 
radials  qaadraugnlar,  two  or  tbn^e  times  as  wide  as  long.  Third 
primary  radials  a  little  larger  than  the  second,  pentagonal,  axillary, 
and  the  ray  on  tbe  right  of  the  szyguns  area  bears  npon  each  anpeiior 
sloping  side  two  secondary  ladials,  the  last  being  axillary,  and  one  of 
which  bears  npon  each  upper  face  two  tertiary  radials,  and  the 
other  bears  upon  the  distal  aide,  two  tertiary  radiala,  and  upon 
tbe  proximal  side,  one  axillary,  tertiary  radial,  which  snpports 
upon  each  upper  side  a  quaternary  radial,  which  gives  to  this  ray 
five  arms.  In  the  ray  on  tbe  left  of  the  azygoos  area,  tbe  third 
primary  radial  bears  upon  each  upper  side,  two  secondary  radials, 
tbe  last  being  axillary  and  snpporting,  upon  each  nppei  side,  two 
tertiary  radials,  which  gives  to  this  ray  four  arma.  In  one  of  the 
lateral  rays,  tbe  third  primary  radial  bears  npon  one  aide  four 
secondary  radials,  and  npon  the  other,  three  secondary  radiala, 
the  last  being  axillary  and  supporting  on  each  upper  side  two 
tertiary  radials,  which  gives  to  this  ray  three  arms.  In  the  other 
lateral  ray,  the  third  primary  radial  supports,  on  one  side,  three 
secondary  ladials,  and  npon  tbe  other,  one  which  is  axillary  and 
supports,  on  one  side,  three  tertiary  radials,  and  on  the  other,  two 
tertiary  radials,  which  gives  to  the  ray  three  arms.  In  the  ray 
opposite  the  azygone  area  the    third   primary   radial    supports,  on 
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each  upper  side,  three  secondary  radials,  which  gives  to  it  two 
arms.  There  are,  therefore,  seventeen  arms  in  this  species.  The 
arm  formula  is  5+3+2+3+4. 

The  mterradial  areas  are  unequal,  but  all  are  separated  from 
the  plates  of  the  vault.  In  each  of  two  areas  there  are  two  plates, 
one  following  the  other.  In  another  area  there  are  three  plates, 
one  followed  by  two  in  the  second  range.  In  the  other  area  there 
are  four  plates,  one  followed  by  two  in  the  second  range,  and  one 
in  the  third  range.  There  are  eight  plates  in  the  az^gous  area. 
The  first  one  is  in  line  with  the  first  primary  radials  and  some- 
what smaller  than  either  of  them.  It  is  followed  by  three  plates, 
in  the  second  range,  three  in  the  third  range,  and  one  in  the 
fourth  range,  which  is  cut  o£F  from  the  vault  by  the  union  of  the 
tertiary  radials  above  it 

The  vault  is  highly  convex  and  covered  with  plane,  smooth, 
polygonal  plates.  It  bears  a  subcentral  proboscis.  No  ovarian 
pores  discovered. 

This  species  bears  little  resemblance   to    any    other    seventeen 
armed  species,  and,  of  course,   need   not  be    compared    with    any 
other;  though  its  general  appearance  may  be  said  to   resemble  B. 
rolunduSy  from  which  it  is  very  widely  separated  in  the   essential 
elements  of  structure. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and  now 
in  the  collection  of  A.  Albers. 


BATOCRINUS   8UBSCITULU8,   n.   Sp. 

Plate  II If  Fig.  9,  view  opposite  the  azygous  area;  Fig.  10,  basal 

view;  Fig.  11,  summit. 

Species  medium  size,  biturbinate,  or  pomewhat  wheel-shaped. 
Calyx  two  and  a  half  times  as  wide  as  high,  most  rapidly  spread- 
ing toward  the  arms,  which  are  directed  horizontally,  and  leaving 
the  sides  concave  or  a  broad  constriction  from  the  basals  to  the 
arms.     Surface  of  the  plates  plain  and  smooth. 

Basals  form  a  low  expanding  cup  twice  as  wide  as  the  diam- 
eter of  the  column  and  having  an  hemispherical  depression  for  the 
attachment  of  the  column.  First  primary  radials  between  two  and 
three  times  as  wide  as  long,  three  hexagonal,  two  heptagonal. 
Second  primary  radials  quadrangular,  three  or  four  times  as  wide 
as  long.  Third  primary  radials  only  a  little  larger  than  the  sec- 
ond, three  hexagonal,  one  heptagonal  and  one  pentagonal,  axillary, 
and  in  each  of  four  of  the  rays  support,  on  each  superior  sloping 


aide,  two  eecoadary  radi&lft,  tbe  last  being  axilUry,  aod  supporting, 
OD  etch  upper  sidp,  two  tertiary  rtkdtalfi,  except  adjoining  ihif  tay- 
gotu  area  tbere  are  three,  which  ^vee  to  each  of  these  raye  four 
anna.  In  the  ray  opposite  tbe  azygous  weai,  tbe  thiid  primary 
radial  bears  npon  each  npper  aloptng  aide  titree  ee(x>tidary  radial^, 
which  giree  to  this  ray  two  arma.  There  are,  tberetore,  eighteen 
arms  in  tbis  species.     The  arm  formata  is  4+4+2+4+4. 

Id  each  regular  inUrrradial  ar«a  tbere  are  three  plates,  one  wide, 
short  plate,  followed  by  two  ia  tbe  second  range.  In  tbe  azygons 
area  there  are  seven  plates.  The  first  one  is  in  line  witb  tbe  firat 
primary  radials  and  aboat  tbe  eame  siza  It  is  followed  by  three 
platea,  tbe  middle  one  being  abort  and  very  wide;  above  these 
upon  tbe  right  there  are  tbrre  small  plaiea.  in  the  tbirrl  range. 
The  azygons  and  interradial  areas  are  widely  separated  from  the 
plates  of  the  vaalt. 

The  vaalt  is  convex  and  covered  witb  large,  polygonal,  tnmid 
plates.     It  bears  a  sabcentral  proboscis. 

This  species  is  so  readily  distingoished  by  its  general  form  ami 
sarfoce  characters  from  all  other  eigh teen-armed  species  that  do 
comparison  is  necessary  with  any  of  them. 

foond  by  K.  A.  Blair  id  the  Barliogton  Groap,  at  Sedalia, 
Hissonri,  and  now  in  the  oollectioD  of  S.  A.  Miller. 

BATOCRlKUit   RIJDI8,  O.   sp. 
Plate  1 V,  Fig.  4,  azygons  side  view. 

Species  large,  bitnrbiaate.  Calyx  about  one-half  wider  than 
high,  most  rapidly  spreading  in  tbe  soperior  part,  su  as  to  leave 
tbe  sides  arcuate  or  apparently  broadly  constricted  from  tbe  basale 
to  the  free  arms.  Ambulocral  openings  directed  horizontally  and 
Dot  visible  in  a  basal  or  summit  view.  Plates  tnmid  and  nodoee. 
No  radial  ridges. 

Basals  tbe  largest  platea  in  tbe  body,  Battened  od  tbe  oataide 
and  extended  in  expanding  wedge-shaped  ends  below  tbe  end  of 
the  column.  Tht-y  form  an  hexagonal  cup,  about  twice  as  wide 
Ks  the  diameter  of  the  cjlamu,  with  widely  gaping  sutures  below, 
so  that  tbe  calyx  will  stand  on  tbe  cnneiform  edges  of  tbe  basal 
plates.  First  primary  radials  wider  than  long,  three  hexagonal, 
two  beptagonal,  and  each  one  bears  a  transverse  central  node- 
Second  primary  radials  qnadrangular  about  one-balf  or  less  than 
one-half  wider  than  long  and  each  one  bears  a  central  node. 
Third  primary  radials  of  unequal  size,  tbe  ooe  on  tbe  right  of 
tbe  azygons  area   is  large   and    heptagoDol,    the   one  on    the   left 


53 

of  the  azygous  area  is  small  aod  hexagonal,  the  others  are  pentag- 
onal or  hexagonal,  axillary,  and  snpport,  on  each  upper  sloping 
side,  two  secondary  radials,  the  last  being  axillary,  and  support- 
ing, upon  each  upper  sloping  side,  two  tertiary  radials,  except  on 
each  side  adjoining  the  azygous  area,  where  there  is  only  a  single 
secondary  radial,  which  is  axillary,  and  bears  upon  each  superior 
sloping  side  three  tertiary  radials,  which  arrangement  gives  to  each 
ray  four  ambulacral  openings  to  the  vault  There  are,  therefore, 
twenty  arms  and  twenty  ambulacral  openings  to  the  vault  in  this 
species. 

The  regular  iuterradial  areas  are  widely  separated  from  the 
plates  of  the  vault,  and  in  the  areas  that  can  be  determined  in 
our  specimen  there  are  three  plates,  one,  followed  by  two  small 
ones  in  the  second  range.  In  the  azygous  area  there  are  seven 
nodose  plates.  The  first  one  is  in  line  with  the  first  primary  ra- 
dials and  larger  than  either  of  them.  It  is  followed  by  three 
plates  in  the  second  range,  two  in  the  Ihird  range,  and  one  in 
the  fourth  range  that  unites  with  an  elongated  plate  belonging  to 
the  vault. 

The  vault  is  highly  convex  or  conoidal  and  has  a  capacity  fully 
eqaal  to  that  of  the  calyx.  It  is  covered  with  very  tumid  and 
nodose  plates,  and  bears  a  very  large  central  proboscis. 

This  species  is  readily  distinguished  by  its  form  and  nodose 
plates  from  all  others  that  have  been  described,  among  the  tv?en- 
ty-armed  species.  Probably  it  is  as  near  B.  honorabilis  as  any 
other,  but  there  are  more  tertiary  radials  in  that  species  than  in 
this  one,  and  the  ambulacral  openings  are  directed  upward  instead 
of  horizontally.  The  iuterradial  areas  are  more  elongated  and 
have  more  ranges  of  plates  than  there  are  in  this  species,  and 
the  azygous  area  is  is  not  connected  with  the  vault  in  that  spe- 
cies as  it  is  in  this.  The  vault  is  much  more  conoidal  in  this 
species  than  in  that,  and  has  a  much  larger  proboscis.  The  two 
species  are  so  dissimilar  that  they  are  readily  distinguished. 

Found  in  the  Keokuk  Group,  on  Little  Barren  river,  Kentucky, 
and  now  in  the  collection  of  Charles  L.  Faber. 


BATOCBINCH    9AOETOWNMI9I8,   D.   sp. 

Fltite  IV,  Fig.  j,  azygmts  side;  Fig.  6,  opposite  new:  Fi;/.  7, 
siimmil. 

Species  large,  ttomewbat  urn-Bhaped.  Calyx  Bomewhat  obeo- 
noidal,  nearly  as  long  aa  wide,  broadly  truncated,  oonetricted  above 
tLe  basalB,  lobed  in  the  superior  radial  regions.  Plates  oonves, 
tbe  larger  ODbB  nodoee.  Ambulacral  openings  directed  apwarda 
Bud  not  visible  in  a  basal  view. 

B&sal  plates  ttie  largest  ia  the  body,  and  form  a  cup  about 
twice  BB  wide  as  high  and  about  twice  aa  wide  aa  tbe  diameter  of 
tbe  cotumti.  They  extend  below  the  end  of  tbti  column  and  are 
conatricted  in  the  upper  part.  First  primary  ratlials  large,  longer 
than  wide,  three  hexagonal,  two  heptagoaal,  and  each  one  Iwjars  a 
tranaverse  central  node.  Second  primary  radiala  quailrangular, 
about  one-half  wider  than  long.  Third  primary  radiala  a  liille 
larger  than  the  set'ood,  pentagonal,  asillary,  and  support,  on  each 
upper  eloping  side,  two  large,  secondary  radiala,  tbe  laat  being 
axillary  and  supporting,  on  each  upper  eloping  side,  a  siugle.  Inrge 
tertiary  radial,  which  arrangement  gives  to  each  ray  four  ambulacral 
openings  to  tbe  vault.  There  are,  therefore,  twenty  ambalacral 
openings  to  tbe  vault  in  thia  epecies. 

All  of  the  interradial  areas  connect  with  the  plates  of  the  vanlt. 
The  regular  interradial  areas  are  elongated,  of  uneqal  size,  and 
contracted  toward  tbe  superior  part.  Tbe  firat  plate  in  each  of 
the  areas  is  large  and  nodose.  In  one  area  there  are  two  plates 
in  the  second  range,  one  in  the  third  range,  and  one  in  the  fourth 
range,  which  unites  with  a  single  plate  belonging  to  tbe  vault.  In 
another  area  there  are  two  elongated  platea,  in  the  second  range, 
that  unite  with  two  elongated  platee,  that  curve  over  upon  the 
vault.  In  another  area  there  are  two  plates,  in  tbe  eeooud  range, 
that  unite  with  two  plates,  in  the  third  range,  that  unite  with  two 
plates  beloDging  to  the  vanlt.  The  other  area  has  tbe  same  nnm 
ber  of  plates  that  are  in  tbe  first  area,  above  described,  and  th»-y 
are  arranged  in  nearly  the  same  order,  dut  differ  in  size.  There 
are  eleven  plates  in  the  azygoua  area.  Tbe  first  one  is  in  line 
with  the  first  primary  radials,  and  of  about  the  same  size  and 
equally  aB  nodose.  It  is  followed  by  three  plates,  subequal  iu 
size,  in  the  second  range.  In  tbe  third  range  there  are  foor 
plates,  one  of  which  is  quit«  small  and  quadrangular,  and  above 
it  aud  in  Hue  with  the    upper    part   of    tbe    largest    plate,  iu  the 
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third  range,  there  is  a  single  plate.  Above  the  last  two  plates 
there  are  two  elongated  plates  that  unite  with  the  plates  of  the 
yauli 

The  vault  recedes  from  the  ambulacral  openings  with  slight 
convexity,  and  then  rapidly  rises  cone  like,  which  is  continued 
slightly,  subcentrally,  in  a  large  proboscis.  The  vault  is  covered 
with  polygonal,  convex  plates,  the  larger  ones  being  nodose.  The 
ambulacral  openings  are  above  the  calyx,  on  the  flattened  margin 
of  the  vault,  and  are  directed  straight  upward. 

This  is  a  peculiar  species,  so  different  in  its  general  appear- 
ance and  structure  from  all  other  twenty-armed  species,  that  no 
comparison  with  any  of  them  is  necessary  to  distinguish  it. 

.  Found  in  the  Burlington  Group,  at  Sagetown,  Illinois,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

BATOCRINUS    AFFINI8,   n.   sp. 

Plate  IVf  Fig.  8,  azygous  view;  Fig.  9,  opposiie  view. 

Species  small,  somewhat  biturbinate.  Calyx  obconoidal,  trun- 
CHted,  nearly  as  high  as  wide.  No  radial  ridges.  First  primary 
radials  and  interradials  nodose.  A  small  ovarian  pore  by  the  side 
of  each  ambulacral  opening.  Ambulacral  openings  directed  hori- 
zontally. 

Basals  form  an  hexagonal  cup  four  times  as  wide  as  high,  twice 
as  wide  as  the  diameter  of  the  column,  slightly  constricted  in  the 
upper  part,  and  having  an  hemispherical  depression  for  the  at- 
tachment of  the  column,  and  a  minute,  round  columnar  canal. 
First  primary  radials  longer  than  wide,  three  hexagonal,  two  hep- 
tagonal,  and  each  one  bears  a  central  node.  Second  primary  ra 
dials  quadrangular,  twice  as  wide  as  long,  and  with  the  third 
primary  radials  smaller  than  the  first.  Third  primary  radials 
about  twice  as  large  as  the  second,  one  hexagonal,  four  penta- 
gonal, axillary,  and  in  the  ray  on  each  side  of  the  azygous  area 
the  distal  side  supports  two  secondary  radials  and  the  proximal 
side  a  single  axillary  secondary  radial,  which  supports,  on  each 
upper  side,  a  single  tertiary  radial,  which  gives  to  each  of  these 
rays  three  arms.  In  each  of  the  other  three  rays  the  third  pri- 
mary radial  supports,  on  each  upper  sloping  side,  two  secondary 
radials,  which  gives  to  each  of  these  rays  two  arms.  There  are, 
therefore,  twelve  arms  in  this  species.  The  arm  formula  is 
3+2+2-4-2+3. 
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There  is  only  one  regular  iaterracUal  plate  in  each  area,  aud  it 
is  below  the  secondary  radlnls  and  bears  a  central  node.  There 
are  pIk  plates  in  the  azygous  area.  The  first  one  ia  in  line  with 
the  first  primary  radiats,  and  fully  as  large  as  either  one  of  them. 
It  bears  a  central  node  and  is  followed  by  three  plates  in  the 
second  range.  A  small  plate  is  intercalated  on  the  left  of  the 
middle  plate,  and  an  elongated  plate  follows  the  middle  plate  of 
the  second  rau^^e  and  unites  with  the  plates  of  the  vault.  The 
calyx  Ib  longitmlinally  depressed  in  the  superior  part  of  this  area. 

The  vault  is  oouves,  covered  with  convex,  polygonal  plates,  and 
bears  a  subceutral  proboscis.  It  is  depressed  toward  the  aaygous 
area. 

This  species  will  not  be  mistaken  for  any  other  twelve-armed 
species.  Its  affinity  seems  to  be,  through  B.  approxiwalus,  with 
B.  veme^iilianus.  The  proboscis  may  be  smaller,  the  interradial 
and  azygons  areas  somewhat  different  and  there  may  be  other 
minor  differences,  but  the  essential  difference  is  in  the  arm  form- 
ula. B.  fipproximatus  has  thirteen  ambulacral  openings  to  the 
vault,  B.  vemenilianus  has  fourteen  ambulacral  openings  to  the 
vault,  and  thie  species  has  only  twelve. 

Found  in  the  Burlington  Group,  at  Sagetotrn,  Illinois,  and  now 
in  the  ooUeotion  of  Wm.  F.  E.  Gurley. 

BATOCRINUB   APPROXIUATDB,   D.   flp. 

Plate  /F,  Fig.  10,  azt/goua   side  of  an   elongaied  jorm;  Fig.   11, 

opposite  view  of  the  same;    Fig,  12,  lateral  view 

of  a  broader  form. 

Species  below  medinm  size,  somewhat  biturbinate.  Calyx  obco- 
noidal,  from  one  fourth  to  three  fourths  wider  than  high.  No 
radial  ridges.  First  primary  radials  and  interradials  varj  ing  from 
smooth  to  nodose.  An  ovarian  pore  by  the  side  of  each  ambula- 
cral opening.     Ambulacral  openings  directed  horizontally. 

Basats  form  a  round  cup  from  two  to  three  times  aa  wide  aa 
high  and  about  one-half  wider  than  the  diameter  of  the  column. 
Plates  beveled  to  the  column,  which  is  attached  in  an  hemiapberi- 
cal  depression.  First  primary  radials  nearly  as  long,  or  as  long, 
as  wide,  three  hexagonal,  two  heptagonal,  some  are  nodose  and 
others  are  smooth.  Second  and  third  primary  radials  together 
much  smaller  than  the  firai  Second  primary  radials  quadrant^. 
Ur,  about  twice  as  wide  as  long.  Third  primary  radials  a  little 
larger   than   the  second,  pentagonal,  axillary,  and   iu   the   ray  on 
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each  side  of  the  azygoos  area  the  distal  side  supports  two  sec- 
ondary radials  aod  the  proximal  side  an  axillary  secondary  radial 
which  supports,  on  one  upper  sloping  side,  two  tertiary  radials 
and,  upon  the  other,  one,  which  gives  to  each  of  these  rays  three 
arms.  One  of  the  lateral  rays  on  the  right  side  of  some  speci- 
mens  and  upon  the  left  side  of  other  specimens  is  constructed  in 
the  same  way,  and  bears  three  arms.  In  each  of  the  other  two 
rays  the  third  primary  radial  supports,  on  each  upper  sloping 
side,  two  secondary  radials,  which  gives  to  each  of  these  rays  two 
arms.  There  are,  therefore,  thirteen  arms  in  this  species.  The 
arm  formula  is  3+3+2+2+3,  or  3+2+2+3+3. 

In  the  elongated  specimens  there  is  only  one  regular  interradial 
in  each  area,  and  it  is  below  the  secondary  radials,  but  in  the 
broader  forms,  in  some  of  the  areas,  there  is  an  additional  plate 
that  separates  the  secondary  radials,  in  one  or  more  of  the  areas, 
and  unites  with  the  plates  of  the  vault.  There  are  nine  plates  in 
the  azygous  area,  in  the  elongated  specimens.  The  first  one  is  in 
line  with  the  first  primary  radials  and  of  about  the  same  size.  It 
is  followed  by  three  plates  in  the  second  range,  three  in  the  third 
range,  and  two  in  the  fourth  range  that  unite  with  the  plates  of 
the  vault.  In  the  shorter  forms  there  are  only  eight  plates  in 
the  azygous  area. 

The  vault  is  much  more  convex  or  conical  in  the  elongated 
specimens  than  in  the  broader  forms  and  it  bears  a  nearly  central 
proboscis. 

This  species  will  not  be  mistaken  for  any  other  thirteen- armed 
species.  Its  affinities  are  with  B.  affinis  above  described  and  B. 
vemeuilianua.  The  basals  form  an  hexagonal  cup  in  B.  affinis; 
horizontally  truncated  below,  a  round  cup,  in  this  species,  beveled 
to  the  column,  and  a  round  cup,  with  a  band  at  the  bottom  in  B. 
vemeuilianus.  There  are  more  azygous  plates  in  this  species  than 
there  are  in  B.  affinis^  and  as  many  as  there  are  in  B.  vemeuiliantis. 
But  the  difference,  which  we  regard  as  most  important,  is  found 
in  the  number  of  ambulacral  openings  to  the  vault.  We  think 
the  difference  in  form  and  in  the  regular  and  azygous  areas  would 
not  be  of  specific  importance,  without  a  corresponding  difference 
in  the  arm  formula. 

Found  in  the  Burlington  Group  at  Burlington,  Iowa.  The  speci- 
mens illustrated  are  in  the  collection  of  A.  Albers,  but  both  forms 
are  also  in  the  collection  of  S.  A.  Miller,  and  in  that  of  Wm.  F. 
E.  Gurley. 

—8 


B&TOCBIKDB  TABIABILIS,   D.   Bp. 

Plate  IV.  Fig.   13,  azygous  aide  of  a   regular   elongated    speci- 
men; Fig.  14,  aide  vieus  of  same  showing  a  four-armed 
ray;  Fig.   15,  shounng  n  four-armed  lateral  ray  and 
two  pkdea  in  the  regular  inierradinl  arena;  Fig. 
10.  showing  a  four-arvted  ray,  on  the  left  of 
the  azygous  area;  Fig.  17,  showing  a 
four-armed  ray  on  the  right  of 
the  nzygous  area. 

Species  variable  ia  size,  from  email  to  mediiUD;  somewhat 
bilurbiDate,  but  varyiuR  in  this  reepect.  Calyx  obeonoitial,  about 
one-hatf  wider  than  high.  No  radial  ridges.  First  primary  radiaia 
aod  interradials  varyiog  from  plaue  to  nodose.  Ambalacral  opeD- 
iogs  directed  nearly  horizontally  and  an  ovarian  pore  by  the  side 
of  nearly  every  one  of  them. 

Basals  form  a  ronnd  cup,  sboat  three  times  as  wide  as  high;  it 
is  slightly  beveled  to  the  column,  which  ia  about  two-thirds 
the  diameter  of  the  cap.  First  primary  radials  usually  as  long  as 
wide,  three  hexagonal,  two  Iteptagonal.  Second  and  third  primary 
radials  together  smaller  than  the  first.  Second  primary  radials 
quadrangular,  about  twice  as  wide  as  long.  Third  primary  radials 
a  little  larger  than  the  second,  pentagonal,  axillary,  and  in  the 
specimen  represented  by  figures  13  and  14,  the  one  on  each  side 
of  the  azygous  area  bears  upon  the  distal  side  two  secondary 
radials  and  npou  the  proximal  side  a  single,  axillary  secondary 
radial  which  bears  npon  each  sloping  side  two  tertiary  radials, 
which  gives  to  each  of  these  lays  three  arms.  The  left  lateral 
ray  is  constructed  in  the  same  way,  except  there  is  only  a  single 
tertiary  radial  where  the  other  rays  have  two,  and  it  has,  there- 
fore, three  arms.  In  the  right  lateral  ray,  as  shown  in  figure  14, 
there  is  a  single,  axillary,  secondary  radial,  on  each  side  oE  the 
third  primary  radial,  which  bears  upon  each  npper  sloping  side,  a 
single  tertiary  radial,  which  gives  to  this  ray  fonr  arms.  In  the 
ray  opposite  the  azygous  area,  the  third  primary  radial  bears  upon 
each  upper  sloping  side  two  secondary  radials,  which  gives  to  it 
two  arms.  There  are,  therefore,  fifteen  arms  in  this  species.  The 
arm  formula,  in  the  specimen  represented  by  figures  13  and  14,  is 
!J+4+2+3+3.  The  specimen  represented  by  figure  15  is  con- 
strnoted  iu  the  same  way,  except  the  left  lateral  ray  has  four 
arms,  and  the  arm  formula  is  3+3+2+4+3.  The  specimen  rep- 
resented by  figure  16,  has  the  ray  on  the  left  of  the  azygoae  area 
bearing  four  armB,'and  the  arm   formula  is  3+3+2+3+4.    The 
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specimen  represented  by  figure  17  has  the  ray  on  the  right  of  the 
azygons  area  bearing  four  arms,  and  the  arm  formula  is  4+34-2 
+3+3.  It  will  be  noticed  that  throughout  all  these  variations 
the  ray  opposite  the  azygous  area  has  two  arms,  and  the  four- 
armed  ray  changes  its  position  to  each  of  the  other  rays. 

There  is  only  a  single  plate  in  each  of  the  four  regular  inter- 
radial  areas  in  the  specimens  represented  by  figures  13,  14  and 
16.  And  there  are  two  plates  in  each  of  the  regular  interradial 
areas,  in  the  specimens  represented  by  figures  15  and  17.  In  the 
azygous  area,  in  the  specimen  represented  by  figure  13,  there  are 
six  plates.  The  first  one  is  in  line  with  the  first  primary  radials 
and  as  large  as  either  one  of  them.  It  is  followed  by  three  plates 
in  the  second  range,  subequal  in  size,  and  above  these,  there  are  two 
plates,  one  of  which  unites  with  the  two  plates  belonging  to  the 
vault.  The  specimen  represented  by  figure  17  has  the  same  num- 
ber of  plates  in  the  azygous  area,  but  there  is  a  little  difference 
in  the  arrangement  of  the  plates  at  the  upper    part   of   the  area. 

The  specimen  represented  by  figure  16  has  seventeen  plates  in 
the  azygous  area.  There  are  two  small  plates  instead  of  one  in 
the  third  range. 

The  vault  is  more  convei^  in  some  specimens  than  in  others, 
the  proboscis  is  larger  in  some  specimens  than  in  others.  The 
number  and  arrangement  of  the  plates  covering  the  vault  is  quite 
different  in  different  specimens,  as  shown  in  figure  14  and  17. 

Notwithstanding  all  these  variations,  we  place  all  these  forms 
in  the  same  species,  because,  in  each  one,  the  number  of  ambu- 
laoral  openings  to  the  vault  is  the  same.  Other  differences  might 
be  pointed  out  from  other  specimens,  as,  for  example,  some  speci- 
mens have  a  single  plate,  in  some  of  the  regular  interradial  areas, 
and  two  in  others,  but  those  pointed  out  are  the  controlling  varia- 
tions. 

There  has  never  been  but  one  fifteen- armed  species  heretofore 
described,  from  the  Burlington  Group,  and  it  has  no  resemblance 
to  this  one.  The  affinities  of  this  species  are  with  B.  vemeuili- 
anus  and  the  two  species  are  to  be  distinguished  by  the  number 
of  ambulacral  openings  to  the  vault.  We  have  examined  several 
hundred  specimens  of  B,  vemeuilianuSy  and,  while  they  differ  in 
size,  form  and  regular  and  azygous  areas  as  much  as  the  si)ecieB 
here  under  consideration,  they  always  have  fourteen  ambulacral 
openings  to  the  vault.  When  Shunard  described  B.  verneuilianuSf 
he  called  it  an  Actinocrinus,  because  the  genus  Batocrinus  was 
then  unknown,  and  following  the  ordinary  structure  of  Actino- 
crinu8^   in   his  definition,   he  said   there   were   only  two  plates,  in 


the  second  range,  in  the  azygous  area,  bat  there  are  thrEte.  He 
deeoribetl  the  fonrteen-armed  species  and  gave  the  localities  where 
it  has  been  found  ia  abundance;  but,  he  said,  "the  nnmber  of 
arm- openings,  in  the  specimena  nnder  esaminatioii,  varies  from 
fourteen  to  fifteen."  He  probably  had  some  Bpecimens  of  this 
apeciea,  which  he  did  not  distingnish  from  B.  vnrneuiUamis.  But 
twenty  specimens  of  that  species  ar«  found  in  Missouri,  Iowa  and 
IlLinoiB  to  where  one  is  found  belouging  to  this  species,  and  there 
can  be  no  doubt  about  which  one  he  regarded  aa  the  type  of  his 
species. 

Found  in  the  Burlingtou  Group,  in  Iowa,  Missouri  and  Illinoia, 
and  in  all  good  oollections  from  that  Group.  Three  of  the  apeoi- 
mens  illustrated  are  in  the  collection  of  S.  A.  Miller  and  one  in 
the  collection  of  A.  Albers. 

BATOCBINDS    C0QNATD9,    D.   Sp. 

Plate  IV,  Fig.  18,  aasyijons  aide,  a  tkree-arjoed  ray  on  the  riijki 

and  a  four-armed  ray  on  ike   left;   Fig.  19,    foHr-armed   ray 

on  the  right  lateral  side  of  same  specimen;  Fig.  SO,  fmir- 

anrnd  ray  on  the  left  of  the  azyijous  area  in  another 

specimen;  Fig.  21,  a  four-armed  ray  and  three 

plates  m  an  inierrndinl  area. 

Species  variable  iu  size  from  small  to  medium;  somewhat  bitar- 
binate,  but  varying  in  this  respect.  Calyx  obconoilal,  about  one- 
balf  wider  than  high.  No  radial  ridgea,  but  arms  more  or  lees 
clustered  at  the  margin.  Ambulacral  openings  directed  nearly 
horizontally  and  an  ovarian  pore  by  the  side  of  nearly  every  one 
of  them. 

Basals  form  a  round  cup  about  four  times  as  wide  as  high;  it 
is  slightly  beveled  to  the  column,  which  ia  about  two-tbirds  the 
diameter  of  the  cap.  First  primary  radiala  usually  wider  than  long, 
three  hexagonal,  two  heptagoual.  Second  and  third  primary  radials 
together  not  larger  than  the  first  Second  primary  radials  quad- 
rangular, two  or  two  and  a  half  times  as  wide  as  long.  Third 
primary  radials  about  twice  as  large  as  the  second,  pentagonal  in 
such  forms  as  are  represented  in  Figures  18  and  19,  but  hexag- 
onal, in  part  of  the  rays,  in  sneh  forms  as  are  represented  by 
fignres  20  and  21,  axillary,  and  in  the  ray  opposite  the  azygous 
area,  supports,  on  each  npper  sloping  side,  two  secondary  radials, 
which  gives  to  this  ray  two  arms.  In  the  specimen  represented 
by  Figures  18  and  19,  in  the  ray  on  the  left  of  the  azygous  area. 
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the  third  primary  radial  supports,  on  each  upper  side,  a  single, 
axillary,  secondary  radial,  which  supports,  on  each  upper  sloping 
side,  two  tertiary  radiah,  except  in  one  of  the  middle  branches 
there  is  only  one  tertiary  radial,  which  gives  to  this  ray  four 
arms.  The  ray,  on  the  right  lateral  side,  is  constructed  in  the 
same  way,  except  each  of  the  proximal  branches  bears  only  a 
a  single  tertiary  radial,  and  it  has  four  arms.  The  ray  on  the 
right  of  the  azygous  side  bears,  on  the  distal  side  of  the  third 
primary  radial,  two  secondary  radials,  and,  on  the  proximal  side, 
two  secondary  radials,  the  last  one  being  axillary,  and  supporting, 
on  each  upper  side,  two  tertiary  radials,  which  gives  to  this  ray 
three  arms.  The  left  lateral  ray  is  constructed  in  the  same  way, 
except  there  is  one  less  secondary  radial  and  it  bears  on  one  side 
two  tertiary  radials  and  on  the  other,  one;  it  has  three  arms. 
There  are,  therefore,  sixteen  arms  in  this  species.  The  arm 
formula,  in  such  specimens  as  are  represented  by  Figures  18,  19 
and  21,  is  3+4+2+3+4.  But  in  the  specimen  represented  by 
Figure  20,  the  arm  formula  is  3+3+2+4+4. 

In  the  Bi)ecimen  represented  by  Figures  18  and  19,  there  are 
two  plates  in  one  of  the  regular  interradial  areas  and  one  in  each 
of  the  others.  In  the  specimen  represented  by  Figure  20,  there 
is  one  plate  in  one  of  the  areas  and  two  in  each  of  the  others. 
In  the  specimen  represented  by  Figure  21,  there  are  three  plates 
in  each  of  two  areas  and  two  plates  in  each  of  the  others.  In 
the  azygous  area  there  are  eight  plates.  The  first  one  is  in  line 
with  the  first  primary  radials  and  of  about  the  same  size.  It  is 
followed,  in  the  second  range,  by  three  plates,  and  these  by  three 
plateSy  in  the  third  range,  above  the  middle  one  of  which  rests  a 
single  plate  that  unites  with  the  plates  of  the  vault  In  one  speci- 
men we  notice  an  additional  small  plate  above  the  third  range. 
The  area  is  much  more  depressed  between  the  rays  in  some  speci- 
mens than  in  others. 

The  vault  is  more  convex  in  some  specimens  than  in  others. 
In  the  spreading  forms  shown  by  Figure  21,  the  vault  is  only 
moderately  convex,  while  in  the  biturbinate  forms  shown  in  Figure 
18,  the  vault  is  conical;  the  proboscis  is  proportionally  much 
smaller,  in  the  spreading  forms,  than  in  the  biturbinate. 

It  will  be  noticed  that  the  variations  in  shape,  and  in  the  regu- 
lar interradial  areas,  are  as  great  in  this  species  as  they  are  in 
B.  variabilis,  and  it  is  probable  that  other  specimens  may  show 
another  variation,  in  the  arrangement  of  the  arms;  that  is,  a  four- 
armed  ray,  on  each  side  of  the  azygous  area,  and  a  three-armed 
ray  on  each  lateral  side.     As  a  matter  of  course  the  affinities  of 
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this  species  are  with  B.  varieiAilis.  It  will  be  noticed  that  the 
ray  oppoaite  the  azygoiis  area  has  two  arms  in  B.  nffinis,  B.  np- 
proximatus,  B.  vemeuiliartits,  B.  rariuhilis  and  B.  cognahis.  The 
different  epeciee  have  respectively  twelve,  thirteen,  foarteeu,  fifteen 
and  sixteen  ambnlacral  openings  to  the  vault,  but,  in  all  the 
changes,  one  of  the  rays  remains  the  same.  Here  ia  the  (greatest 
and  best  defined  evolation,  through  five  species,  that  has  ever  been 
(oand  among  the  palaeozoic  crinoida-  Iq  B,  verneii%li<(nu$,  tbe 
two-anned  ray  sometimes  cbanges  place  with  the  right  lateral  ray 
and  sometimes  with  the  left  lateral  ray,  otherwise  it  is  always 
opposite  the  ai'-ygoua  area.  Suppose  we  were  to  throw  all  these 
Bpecies  into  one,  as  an  illiterate  and  iaexperienced  pretender  might 
ilo,  what  would  be  the  reeulty  It  would  simply  wipe  out  all 
specific  cbaractere  belonging  to  Balocrinus;  for,  if  the  arm  formula, 
within  tbe  calyx,  is  not  of  specific  importance,  there  is  no  specific 
character  found  in  the  geuae,  and  if  all  these  five  species  can  be 
dumped  into  one  species,  all  the  rest  may  be  made  to  follow. 
This  is  not  indicating  that  these  five  species  are  not  closely  re- 
lated, for  we  think  they  are.  They  have  a  wide  geographical 
range,  and  are  represented  by  numerous  specimens,  at  many  lo- 
calities. What  we  think  is,  that  here  is  an  evidence  of  evolution 
of  species,  accompanied  with  varietal  changes  in  each  species, 
which  tends  to  prove  that  one  species  arose  from  another,  or 
might  have  arisen  from  another.  We  bare  no  idea  which  species 
came  first  into  existeuce  or  from  whence  it  came.  It  may  have 
been  that  from  the  twelve  armed  species  arose  all  the  others,  or 
it  may  have  been  that  the  commencement  was  from  the  fonrteen- 
armed  Bpecies,  and,  that,  by  evolation,  rays  were  gained  in  one 
direction  and  lost  in  another.  If  the  more  numeroasly  rayed  spe- 
cies were  to  be  regarded  as  the  more  highly  developed,  it  woald 
be  taking  for  granted,  as  a  fact,  that  which  the  fossils  do  not 
prove  and  that  which  we  have  no  right  to  assume,  no  matter  what 
emphasis  we  may  place  on  tbe  number  as  a  teat  of  specific  im- 
portance. We  have  not  used  the  word  Eretmocrinus,  for  the  spe- 
cies under  consideration  are  true  Balocrinus. 

The  specimens  illustrated  are  from  the  Burlington  Group,  from 
BurlingtoD,  Iowa,  and  from  the  collections  of  A.  Albers  and  R  A. 
Miller,  but  others  occur  in  all  large  collections,  for  the  species  is 
not  rare. 
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BATOGBINUS  GONSANGUINEUB,   n.    sp. 

Plate  IV i  Fig,  22,  azygous  view;  Fig,  23 y  opposite  side. 

Species  about  mediam  size,  somewhat  bitarbinate.  Calyx  ob- 
oonoidal,  most  rapidly  spreading  in  the  superior  part  so  as  to  ap- 
pear broadly  constricted  in  the  middle  part;  truncated  below.  No 
radial  ridges.  Ambulacral  openings  directed  nearly  horizontally, 
but  not  visible  in  a  basal  view,  though  they  may  be  seen,  in  part, 
from  the  summit  view.  Plates  plane,  in  our  specimen,  though  the 
larger  ones  may  be  nodose  in  other  specimens.  A  few  ovarian 
pores  only  are  distinguished  in  our  specimen,  but,  probably 
there  is  one  to  each  ambulacral  opening.  The  diameter  of  the 
calyx  is  about  one-half  more  than  the  height. 

Basals  form  a  rounded  cup  about  one-third  as  high  as  wide, 
and  very  gradually  spreading  from  the  column.  The  columnar  pit 
is  hemispherical  and  it  is  rather  sharply  rounded  at  the  margin  to 
the  outer  side  of  the  cup.  First  primary  radials  wider  than  long^ 
three  hexagonal,  two  heptagonal.  Second  and  third  radials  to- 
gether smaller  than  the  first  First  primary  radials,  quadrans^ular, 
between  two  and  three  times  as  wide  as  long.  Third  primary 
radials  very  little  larger  than  the  second,  one  hexagonal,  the 
others  heptagonal,  axillary,  and  supporting  on  each  superior  slop- 
ing  side  two  secondary  radials,  the  last  ones  being  axillary  and 
supporting  on  each  upper  side  a  single  tertiary  radial,  which  gives 
to  each  ray  four  arms  and  four  ambulacral  openings  to  the  vault. 
There  are,  therefore,  twenty  arms  to  this  species.  The  arm  formula 
is  4+4+4+4+4 

In  one  of  the  regular  interradial  areas  there  are  three  plates, 
one  followed  by  two,  in  the  second  range.  In  another  area  there 
are  four  plates,  one  followed  by  two  in  the  second  range,  and  one 
in  the  third  range.  In  another  area  there  are  five  plates,  one  fol- 
lowed by  two  in  the  second  range,  and  two  in  the  third  range. 
In  the  other  area  there  are  six  plates.  These  areas  are  all  cut 
off  from  the  plates  of  the  vault  by  the  uiion  of  the  tertiary  ra- 
dials, excepting  the  one  having  six  plates,  and  one  of  these  ex- 
tends to  the  vault.  In  the  azygous  area,  there  are  nine  plates. 
The  first  one  is  in  line  with  the  first  primary  radials  and  of  about 
the  same  size.  It  is  followed  by  three  plates  in  the  second  range, 
three  in  the  third  range,  one  on  the  right  of  the  top  of  the  middle 
plate  in  the  third  range,  and  one  following  the  middle  plate  and 
uniting  with  two  plates  belonging  to  the  vault.  There  is  one 
plate  in  one  of  the  intersecondary  areas. 


Vault  moderately  convex,  covered  with  Dumerons  poly^nal 
plates  auil  l>eariDg  a  small  Bubcentral  proboscis. 

This  specieB  does  uot  seem,  by  its  t;eiieral  form  and  structure, 
to  be  nearly  related  to  any  other  twenty-armed  species,  and  it 
cannot  be  mistaken  for  any  of  them.  In  its  x^neral  form  and 
surface  characters,  it  seems  to  be  related  to  B.  affinis,  B.  (ipj)roxi- 
matus,  B.  vemeidiicmus,  B.  variabilis  and  B.  Connnius.  Indetd, 
were  it  not  for  the  number  of  arms,  it  might  be  mistakeu  for 
either  one  of  them.  The  variable  character  of  the  reRuIar  inter- 
radial  areas  reminds  one  of  B.  VdHabilis,  B.  verneiiikmus  and 
B.  cognnliis,  and  if  we  had  other  specimens,  we  might  expect 
to  find  great  ditTerences,  in  this  respect,  in  different  specimens, 
and,  probably,  also,  in  the  azygous  areas.  The  one  thing,  only, 
that  would  stand  to  distinguish  the  species  would  be  the  number 
of  arms.  That  is  all  the  distinguishing  specilic  character  we  dis- 
cover now,  though  we  have  only  a  single  specimen  of  this  species, 
while  we  have  hundieda  of  the  others.  We  have  not  discoveretl 
any  eighteen-aruied  species  in  this  line  of  evolution  of  species,  but 
we  expect  it  will  be  found.  We  have  a  nineteen  armed  speciuien 
but  it  is  abnormal  and  may  have  resulted  from  eome  unknown 
injury  to  a  fifteen,  sixteen,  or  twenty-armed  species  or  an  un- 
uukuown  eighteen  or  nineteen -armed  species.     We  figure  it  below. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and  now 
in  the  collection  of  A.  Albers. 

AN   ABNORMAL  SPECIMEN. 

Plate  IV,  Fig.  2 J,  right  aide  view;  Fig.  35,  adjoining  side  vietc. 

The  general  form  of  the  specimen  here  illustrated  is  that  of  the 
last  five  above  described  species  and  their  kindred,  B.  vemeuili- 
anus.  It  belongs  to  one  of  those  six  species  or  to  an  unknown 
eighteen  or  nineteen-armed  species.  The  basal  plates  appear  to 
be  normal  and  so  do  four  of  the  first  primary  radialy,  and  the 
first  azygous  plate,  followed  by  three  plates,  in  the  second  range. 
Otherwise  the  plates  of  the  calyx  are  not  in  a  normal  position, 
though  the  specimen  appears  to  have  been  fully  developed,  has 
nineteen  ambnlacral  openings  to  the  vault  and  supports  a  large 
proboscis. 

The  first  primary  radial  opposite  the  azygous  area  is  a  small 
axillary  plate,  and  may  be  seen  on  the  left  of  figure  25.  On  one 
of  its  upper  sloping  sides  there  are  two  plates  in  an  interradial 
position,  and  on  the  other  sloping  side  there  are  three  primary 
radial  plates,  the  last  one  being   axillary,  and  supporting  on  each 
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apper  side,  a  seoondary  radial,  which  bears  an  ambulacral  open- 
ingy  and  if  this  were  all,  the  ray  wonid  bear  two  arms,  and  the 
specimen  would  not  belong  to  a  twenty  armed  species.  Bat  the 
second  plate,  in  the  series  of  three,  is  axillary  and  if  the  ray  were 
straightened  it  would  be  the  third  primary  radial,  and  the  ray 
would  have  four  arms.  This  may  be  seen  on  the  left  of  figure  25 
and  on  the  right  of  figure  24,  as  the  two  figures  may  be  put  to* 
gether,  with  a  slight  overlapping.  However,  when  you  look  at 
figure  24  you  can  see,  on  the  right,  the  series  of  three  radial 
plates,  apparently  occupying  an  interradial  position,  and  a  radial 
series  running  off  to  the  right  that  looks  as  if  it  might  be  the 
support  of  the  two  ambulacral  openings  that  we  have  just  given 
to  the  ray  opposite  the  azygous  area.  This  leaves  in  doubt  the 
question  whether  the  ray  opposite  the  azygous  area,  in  the  nor- 
mal condition,  had  two  ambulacral  openings  or  four.  If  it  had 
four  the  species  possessed,  probably,  twenty  arms.  Looking  at 
figure  24,  you  will  see  three  ambulacral  openings  above  an  inter- 
radial area.  If  the  ray  were  straightened  and  the  two  ambulacral 
openings,  on  the  right,  given  to  the  ray  opposite  the  azygous  area, 
the  ray  would  take  these  three  openings  above  the  interradial  area, 
and  the  ray  would  then  have  five  arms.  Probably  this  is  where 
the  specimen  is  dwarfed  and  the  two  openings,  on  the  left,  should 
be  crowded  over  to  the  next  ray,  and  the  single  opening  should 
be  represented  by  two  openings,  and  then  there  would  be  twenty 
arms,  in  the  species.  If,  however,  this  belonged  to  B,  conaan- 
guineuBy  then  the  species  was  as  variable  in  form,  as  we  have 
found  B.  variabili8  and  B,  cognatus  to  be.  As  a  matter  of  course, 
where  ambulacral  plates  are  over  interambulacral  areas,  the  am- 
bulacral canals  curved  so  as  to  unite  the  circulation  through  the 
regular  ambulacral  channels.  From  the  appearances,  we  are  in- 
clined to  believe  that  this  specimen  belongs  to  a  twenty  armed 
species,  and  certainly,  in  a  normal  condition,  possessed  as  many 
as  nineteen  arms.  The  injury  or  abnormal  development  did  not, 
as  we  think,  increase  the  number  of  ambulacral  openings  to  the 
vault,  the  tendency,  if  in  any  direction,  would  be  to  decrease  them. 
Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and  now 
in  the  collection  of  8.  A.  Miller. 
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ANOTHER   ABNOHHAL  BPSOIMBM. 
Plate  1 V,  Fig.  26,  azygous  side;  Fif).  27.  ojtpotUe  virw. 

The  genernl  form  oF  thU  speciiueu  U  that  nf  B.  cognatus  bd(] 
it  haB  Bixteen  arms.  The  azyf^ous  side  is  uormal  and  the  injury 
IB  in  the  ray  opposite  the  szygous  area.  The  azjgous  area  ie  do'. 
exactly  like  a  typical  area  in  B.  cogiuilus,  because  it  is  wider,  in 
the  superior  part,  aud  the  plates  ere  souKwbat  differeully  arranged, 
but  it  is  near  euoDgh  lo  that  species  to  classify  it  there,  unless 
for  another  reaeoti  it  belouKs  elsewhere.  The  ray  opposite  the 
azyt^oos  area  is  bent  out  of  shape,  the  plates  are  dieplaoed, 
aud  it  bears  three  arms.  The  aria  formnla,  as  represented  in  the 
specimen,  is  3+3-1-3+4+3.  Suppose  the  ray  were  strait^htened 
and  supported  only  by  two  arm  openings  directly  in  line  with  it, 
and  that  the  ambniacral  opeoinjrB,  which  are  above  the  inlerradial 
area,  on  the  left,  belonged  to  the  ray  on  the  left,  the  arm  formula 
would  be  3  +  4+2+4  +  3,  which  would  represent,  what  we  suppose 
would  be,  one  of  the  normal  varietal  forms  of  B.  coyvulus.  And 
it  may  be,  after  all,  that  the  interior  will  show  that  to  be  the  ar- 
rangement of  the  ambulacral  canals.  If  so,  it  makes  li.  cognatus 
as  variable  as  B.  vurktbilis.  We  think  B.  cogmthis  will  never  be 
fonnd  with  a  normal  ray  having  three  arms  opposite  the  nzygons 
area.  But  we  think  the  specimen  under  consideration  is  a  B- 
cogvatus,  and  that  an  injury  produced  the  crooked  radial  series 
and  displaced  the  ambniacral  opeuings  to  the  vault.  If  this  view 
is  correct,  then  the  abnormal  specimen  represented  by  figures  24 
aud  25,  for  additional  reasons,  belong  to  a  ninteen  or  twenty- 
armed  species. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and  now  in 
the  collection  of  A.  Albers. 

BAT0CBINP8  ABOOTCs,  Miller  &  GuHey. 
[Batocrinus  argutus.  Miller  &  Gurlfly,  1896,  Bull.  No.  8.  III.  SL 
Mus.  Nat.  Hist.,  p.  9,  pi.  1,  fig.  8  and  9.] 
The  (ype  of  this  species  has  twenty-one  arms,  two  plates  in 
each  interradial  area,  the  second  one  small,  and  six  plates  in  the 
azygons  area,  1+3+2.  The  five-armed  ray  is  on  the  left  of  the 
azygous  area  as  we  eeD  it  looking  at  the  illnstration. 

Mr.  F.  A.  Sampson  has  a  specimen  from  the  same  locality  hav. 
log  a  simiUr  form  and  twenty-one  arm<3.      Bat  the  five-armed  ray 
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is  on  the  right  of  the  azygoas  area,  there  is  only  one  plate  in  each 
regular  interradial  area,  and  five  plates  in  the  azygoas  area, 
1+3+1.  The  question  presented  is  whether  or  not  these  differ- 
ences are  of  specific  importance.  A  single  additional  small  plate, 
in  any  one  interradial  area  could  hardly  be  claimed  to  be  of 
specific  importance;  and,  for  the  same  reason,  we  think  the  ad- 
ditional small  plate,  in  each  area,  is  not  of  specific  importance. 
We  allow  for  greater  variation,  in  the  interradial  area,  within  the 
limits  of  a  species,  than  we  do  in  the  arm  formula,  in  the  calyx, 
and  yet,  there  is  an  absence  of  definiteness,  in  a  description,  that 
reads  "one  or  two  regular  interradials  .  and  five  or  six  azygous 
plates."  However,  in  this  case,  it  is  a  small  plate  that  is  absent, 
in  each  area,  and  which  does  not  noticeably  change  the  form  of 
the  body. 

Having  disposed  of  these  differences,  the  question  still  remains, 
whether  or  not  the  arrangement  of  the  five-armed  ray  on  the 
right  or  left  side  of  the  azygous  area  is  of  specific  importance. 
We  think  it  is  no^  and  this  leads  us  to  some  general  remarks  con- 
cerning the  structure  of  crinoids.  We  think  the  azygous  side  of 
the  calyx  is  the  anterior  side  and  the  opposite  side  the  posterior 
side.  The  early  palaeontologists  took  the  contrary  view,  and  much 
of  the  literature  is  written  that  way,  ard  Billings,  doubting  the 
correctness  of  the  old  view,  and  probably  believing  as  we  do,  pro- 
posed the  use  of  the  word  azygous,  as  applied  to  one  side,  and 
we  have  followed  his  method  of  nomenclature,  in  order  that  our 
definitions  might  the  more  readily  be  compared  with  the  work  of 
others.  Believing  that  the  azygous  side  is  the  anterior  side  of  the 
crinoid,  we  can  see  no  reason  why,  in  a  twenty-one-armed  species, 
it  should  be  deemed  material  whether  the  five  armed  ray  is  on 
the  right  or  left  side  of  the  front  interradial  space,  and  the  ex- 
amination of  large  quantities  of  material  belonging  to  many  species 
seems  to  U3  to  indicate  that  it  is  not  of  specific  importance.  But 
it  does  seem  material,  whether  a  five-armed  ray  is  on  the  anterior 
side,  in  one  specimen,  and  on  the  posterior  side  iu  another;  for 
here  the  variation  is  in  essentially  different  parts  of  the  body,  and 
our  observations,  in  all  cases,  even  in  Batocrtnus  variabilis^  con- 
firms this  view. 

We  are  aware  that  some  pseudo-biologists  call  the  vault  the 
ventral  side  of  a  crinoid  and  the  calyx  the    dorsal    side;    but   the 
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ANOTHEB   ABNORMAL  8PE0IMKS. 
PUiie  1 V,   Fig.  26,  uzypous  side;  Fig.  27.  opposite  view. 

The  K'^neral  form  of  thin  epecimeu  is  that  of  B.  cognalua  and 
it  has  eixteen  arma.  The  azytrous  aide  ie  uormal  ami  the  injury 
is  in  the  ray  opposite  Ihe  ezygoue  area.  The  azygous  area  is  no'- 
exactly  like  a  typical  area  iu  B.  coipmius,  because  it  is  wider,  in 
the  superior  part,  and  tlie  plales  ere  semi  what  differently  arranged, 
but  it  is  near  enough  to  that  apeciea  to  clasaify  it  there,  unlees 
for  auother  reason  it  belou^s  elsewhere.  The  ray  opposite  the 
azypfona  area  is  bent  out  of  ahape,  the  plates  are  displaced, 
and  it  bears  three  arms.  Thu  arm  forimila,  as  repreapnted  io  the 
specimen,  is  3+3-|-3+4-|-3.  Suppose  the  ray  were  alraightened 
and  sapported  only  by  two  arm  openicga  directly  in  Hue  with  it, 
and  that  the  ambulacra!  openiuKS,  which  are  above  the  inlerradiai 
area,  on  the  left,  belonged  to  the  ray  on  the  left,  the  arm  formula 
wonld  be  3+4  +  2-|-4+if,  which  would  represent,  what  we  suppose 
would  be,  one  of  the  normal  varietal  forms  of  B.  coijvdfua.  And 
it  may  be,  after  all,  that  the  interior  will  show  that  to  be  the  ar- 
rangement of  the  ambulacral  canals.  If  so,  it  makes  /J.  cognahis 
as  variable  as  B.  rarinbilis.  We  think  B.  mgimlus  will  uever  be 
found  with  a  normal  ray  having  three  arms  opposite  the  nzygouB 
area.  Bat  we  think  the  epecimen  nnder  coDsideration  is  a  B- 
cognaius,  and  that  an  injury  produced  the  crooked  radial  series 
and  displaced  the  ambniaoral  openings  to  the  vault.  If  this  view 
is  correct,  then  the  abnormal  epecimen  represented  by  figares  24 
and  25,  for  additional  reasons,  belongs  to  a  ninteen  or  twenty- 
armed  species. 

Found  iu  the  Burlington  Qroap,  at  Burlington,  Iowa,  and  now  in 
the  oollectioD  of  A.  Albers. 

BATOCBINUB  ARaDTDB,  Miller  &  Gurley. 
[Batocrinusargulm,  Miller  &  Gurley,  1896,  Bull.  No.  8,  III.  8t 
Mus.  Nat.  Hist.,  p.  9,  pi.  1,  fig.  8  and  9.] 
The  type  of  this  speuies  has  twenty-one  arms,  two  plates  in 
each  interradial  area,  tiie  second  one  small,  and  six  plates  in  the 
azygons  area,  1+3+2.  The  five-armed  ray  ia  on  the  left  of  the 
azygona  area  as  we  see  it  looking  at  the  tlluetratioD. 

Mr.  F.  A.  Sampson  has  a  specimen  from  the  same  locality  hav- 
ing a  similar  form  and  twenty-one  arms.      Bat  the  five-armed  ray 
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find  handreds  of  Bpecimens,  differing  in  size,  but  posBessing 
abflolately  the  same  characters,  bat  do  not  find  any  near  relative, 
and,  in  such  case,  we  claim  to  have  found  a  distinct  species. 
The  intermediate  forms,  if  sach  existed,  we  do  not  find,  and 
hence,  are  nnable  to  ascertain  from  what  direction  the  species 
came  or  where  it  drifted.  The  development,  in  a  particular  direc- 
tion, may  have  been  arrested  by  the  extinction  of  the  species,  and, 
in  sach  case,  the  last  form  would  be  stamped  with  unalterable 
characters.  It  is  common,  in  the  genus  Batocrinus,  to  find 
specimens  differing,  only,  in  the  number  of  plates,  in  one  or  more 
of  the  interradial  areas.  That  is,  the  specimens  will  have  the  same 
general  form  and  appearance,  and  the  same  arm  formula,  and  tlie 
same  structure,  in  the  lower  part  of  the  regular  interradial  and 
Bzygous  areas,  but,  in  the  superior  part  of  one  or  more  of  the 
areas,  there  will  be  one  or  two  more  plates  in  one  specimen  than 
in  another.  In  B.  arguhiSf  there  would  be  three  species,  if  tbe 
variations  in  the  interradials  above  mentioned  weie  of  specific 
importance,  and  if  we  had  more  specimens  we  might  have  more 
of  the  same  kind  of  variations.  B.  glaber  would  furnish  eight  or 
ten  species,  among  the  specimens,  in  our  collections,  if  such 
variations  constituted  specific  differences.  And  so  we  might 
almost  indefinitely  increase  the  species  of  BafocrinuSy  if  such 
variations  are  of  specific  value.  It  is  quite  true,  too,  that  numerous 
specimens  have  been  collected  belonging  to  some  of  the  species  of 
BatocrinuSy  that  have  shown  no  differences  in  the  interradial  plates. 
But  that  does  not  prove  that  other  specimens  will  not  show  any 
differences.  It  is  no  evidence  at  all.  On  the  contrary,  it  is  con- 
sistent with  what  we  know  of  animal  life  to  suppose  that  other 
specimens  will  show  variations,  notwithstanding  the  appaient  fixity 
in  form  and  structure  of  any  number  of  specimens  that  we  might 
happen  to  collect  in  any  particular  species.  Tbe  number  that  any 
one  may  happen  to  be  fortunate  enough  to  see,  in  any  of  these 
fossil  species,  is  like  a  drop  in  the  ocean  when  compared  with  the 
millions  of  specimens  that  must  have  existed. 


vault  was  never  ventral  to  the  body  of  the  animal,  nor  was  the 
calyx  dorsal  to  the  body  of  the  anioial.  The  words  venti-ai  and 
iloraal  cannot  be  applied  to  a  crinoid,  in  this  way,  with  any  more 
reaaon  than  the  roof  of  a  fauase  can  be  called  the  ventral  side  and 
the  cellar  the  dorsal  side.  The  crinoid  stood  upright,  and  all  the 
organs  were  in  that  position,  except  the  ovarian  porea  and 
ambulscral  canals,  from  the  base  of  the  arm  to  the  ring  sarround- 
iug  the  top  of  what  Meek  called  the  "convoluted  orRan."  One 
aide  waa  evidently  anterior  and  the  other  poeterior,  and  we  have 
no  donbt  that  the  azygoas  aide  is  the  anterior  side  and  the  op- 
poeite  one  poaterior.  Looking  at  the  crinoid  in  this  view,  the 
left  side  is  the  right  aide  of  an  illustration.  Bat  in  all  oases, 
when  we  have  ased  the  worda  right  side  or  left  side,  we  have  re- 
ferred to  the  illustration  and  not  lo  the  disputed  question  as  to 
which  was  the  right  side  or  the  left  side  of  the  animal  itself.  It 
is  no  easy  task  to  reform  the  crinoid  literature  and  reduce  it  to 
a  uniform,  plain  system,  governed  by  a  simple  statement  of  the 
facta  aa   they  are   known  to  exist,  and  we  have  not  undertaken    it 

Mr.  A.  Albere  has  a  specimen  of  B.  arfjuius,  from  Bnrlington, 
Iowa,  that  has  the  arms  arranged  just  as  they  are  in  the  type,  and  it 
had  the  same  form  and  unmberof  regular  iDterradials,  but  it  has  seven 
axygons  plates  instead  of  six.  The  additional  azygona  plate  is  a 
small  one  in  the  third  range  on  the  lefoof  the  azygons  area.  The 
fact  that  this  twenty  one  armed  speoiee  occurs  at  Sedalia  and  at 
BarliDgton,  is  another  evidence  of  the  fixity  of  the  epeciee,  and 
of  the  yalae  of  the  radial  aeries,  within  the  calyx,  in  determining 
the  limit  of  a  speciea. 

In  describing  B.  argulua,  we  were  made  to  say,  that  it  is  the 
first  species  bearing  twenty-one  arma,  described  from  the  Barliogton 
Groap;  bat  we  should  have  said,  it  is  the  second  species,  for  B. 
rolundus  was  described  many  years   ^;o  and  poestsaea  twenty-one 

The  study  of  animal  life  has  led  the  most  extensive  observers 
and  best  thinkers  to  the  conclusion  that  natare  is  continuona,  and 
the  more  complete  the  knowledge  of  any  particular  family  or 
genus,  the  less  differentiated  are  the  species,  in  the  mind  of  the 
observer,  because  of  the  existence  oi  intermediate  forms.  There 
are  hard  lines,  however,  that  separate  many  species,  in  the  fossil 
world,  and  these  are  found,  evidently,  among    the    criooids.      We 
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find  bundreds  of  Bpecimens,  differing  in  size,  bnt  possesBing 
abflolately  the  same  characters,  bat  do  not  find  any  near  relative, 
and,  in  sach  case,  we  claim  to  have  fonud  a  distinct  species. 
The  intermediate  forms,  if  such  existed,  we  do  not  find,  and 
hence,  are  nnabie  to  ascertain  from  what  direction  the  species 
came  or  where  it  drifted.  The  development,  in  a  particular  direc- 
tion, may  have  been  arrested  by  the  extinction  of  the  species,  and, 
in  snch  case,  the  last  form  would  be  stamped  with  analterable 
characters.  It  is  common,  in  the  genus  Batocrinus^  to  find 
specimens  differing,  only,  in  the  number  of  plates,  in  one  or  more 
of  the  interradial  areas.  That  is,  the  specimens  will  have  the  same 
general  form  and  appearance,  and  the  same  arm  formula,  and  the 
same  structure,  in  the  lower  part  of  the  regular  interradial  and 
Azygous  areas,  but,  in  the  superior  part  of  one  or  more  of  the 
areas,  there  will  be  one  or  two  more  plates  in  one  specimen  than 
in  another.  In  B,  argutus,  there  would  be  three  species,  if  tbe 
variations  in  the  interradials  above  mentioned  weie  of  specific 
importance,  and  if  we  had  more  specimens  we  might  have  more 
of  the  same  kind  of  variations.  B.  glaber  would  furnish  eight  or 
ten  species,  among  the  specimens,  in  our  collections,  if  such 
variations  constituted  specific  differences.  And  so  we  might 
almost  indefinitely  increase  the  species  of  Batocrinus,  if  such 
variations  are  of  specific  value.  It  is  quite  true,  too,  that  numerous 
specimens  have  been  collected  belonging  to  some  of  the  species  of 
Batocriniis,  that  have  shown  no  differences  in  the  interradial  plates. 
But  that  does  not  prove  that  other  specimens  will  not  show  any 
differences.  It  is  no  evidence  at  all.  On  the  contrary,  it  is  con- 
sistent with  what  we  know  of  animal  life  to  suppose  that  other 
specimens  will  show  variations,  notwithstanding  the  appaient  fixity 
in  form  and  structure  of  any  number  of  specimens  that  we  might 
happen  to  collect  in  any  particular  species.  Tbe  number  that  any 
one  may  happen  to  be  fortunate  enough  to  see,  in  any  of  these 
fossil  species,  is  like  a  drop  in  the  ocean  when  compared  with  the 
millions  of  specimens  that  must  have  existed. 


BHTO0BINU8   REPERTCS,   n.   ep. 

nUe  II',  Fig.  2R,  azygona  side.    Fig.  29,  o}-poai((i  virw;  Fig.  30. 
summit. 

Species  below  medium  Bize.  Calyx  bowl-sbaped,  the  projeclious 
of  the  radial  seriea  ab  the  top  give  it  a  soraewhal  peiitagoual  out- 
line, wheu  Been  from  above;  more  than  ooe-lialf  wider  than  high. 
Plates  cnnvps.  Radial  ridges  undefined.  Surface  finely  granular. 
Colamn  Hmall  and  pierced  by  a  small,  ciuqnefoil  canal. 

BaBala  form  a  small  hexagonal  disc,  with  i-e-euteriug  angles. 
The  diec  eipaads  slightly  upward  and  has  a  diameter  about  oae- 
balf  greater  than  the  diameter  of  the  column,  which  is  inserted 
iu  a  nmuded,  radiately  lined  doprcBsioD  below.  The  lower  aiid 
outward  sides  of  the  bnaals  are  rounded.  First  primary  radials 
the  largest  plates  in  the  body,  a  little  wider  than  long,  three 
beiagooal,  two  heptagonal.  Second  and  third  primary  radials  to- 
gether smaller  than  the  first.  Second  primary  radial-*,  quadrangu* 
lar,  twice  as  wide  aa  loog.  Third  primary  radials  a  little  larger 
than  the  second,  one  heptagonal,  two  hexagonal  and  two  heptag- 
onal, axillary,  and.  In  the  ray  opposite  the  azygous  area,  which 
bears  the  heptngonal  plate,  sapport,  on  each  upper  sloping  side, 
two  secondary  radials,  which  gives  to  this  ray  two  arms.  In  the 
ray,  on  each  side  of  the  azygous  area,  the  third  primary  radials, 
which  are  pentagonal,  support,  on  each  upper  sloping  side,  two 
secondary  radials,  the  last  one,  which  adjoin^  the  area,  ia  axillary, 
and  supports,  on  each  upper  side,  a  single,  tertiary  radial,  which 
gives  to  each  of  these  rays  three  arms.  One  of  the  lateral  rays 
is  constructed  in  the  same  way  and  bears  three  arms.  In  the  left 
lateral  ray,  the  second  secondary  radials  are  both  axillary,  and 
support,  on  each  upper  side,  a  tertiary  radial,  which  gives  to  this 
ray  four  arms.  There  are,  therefore,  fifteeu  arms  in  this  species. 
The  arm  formula  ia  3+3-|-2+i+3. 

There  are  three  plates  iu  each  regular  iuterradial  area,  one  fol- 
lowed by  two  smaller  ones,  in  the  second  range,  which  do  not 
connect  with  the  vault.  There  are  nine  plates  in  the  azygous 
area.  The  first  one  is  in  line  with  the  first  primary  radials  and 
about  the  same  size.  It  is  followed  by  three  plates,  in  the  Bfoond 
range,  three  plates,  in  the  third  range,  and  two  plates  in  the 
fourth  range,  that  connect  with  the  plates  of  the  vault. 
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Vault  only  moderately  convex  and  covered  with  small,  convex, 
polygonal  plates,  and  bears  a  subcentral  proboicis. 

This  species  has  little  or  no  resemblance  to  B.  modulus  or  B, 
variabilis,  the  other  two  species,  bearinf^  fifteen  arms,  described 
from  the  Burlington  Group.  In  form,  it  more  resembles  B. 
adamsensis,  a  ten-armed  specit  s,  or  B.  imparilis,  a  twelve  armed 
species,  or  B.  longirostris,  an  eighteen-armed  species.  A  very 
beautiful  series  of  bowl-shaped  species  might  be  arranged,  bear- 
ing from  ten  to  twenty  arms. 

Found  in  the  Burlington  Group,  at  Sedalia,  Missouri,  and  now 
in  the  collection  of  F.  A.  Sampson. 

BATOCBINUB   SEDALIEN8IS,   n.   Sp. 

Plaie  IVy  Fig,  31,  azygous  sdej  Fig.  32,  opposite  view. 

Species  rather  below  medium  size,  biturbii  ate,  vault  having  a 
capacity  equal  to  or  greater  than  the  calyx.  Calyx  obconoidal, 
about  twice  as  wide  as  high.     Plates  pyramidal. 

Basals  small,  thin,  and  projecting  slightly  beyond  the  end  of 
the  column.  First  primary  radials  about  one-half  wider  than 
long  and  sharply  pyramidal,  three  hexagonal,  two  heptagonal. 
Second  and  third  primary  radials  together  very  little  larger  than 
the  first  Second  primary  radials  quadrangular,  about  twice  as 
wide  as  long.  Third  primary  radials  larger  than  the  second,  three 
hexagonal,  two  pentagonal,  axillary,  and  supporting,  on  each  upper 
sloping  side,  a  single  secondary  radial,  which  is  axillary,  and  sup- 
ports, on  each  upper  sloping  side,  a  single  tertiary  radial,  which 
gives  to  each  ray  four  arms  and  four  ambulacral  openings  to  the 
vault.  There  are,  therefore,  twenty  arms  in  this  species.  The 
arm  formula  is  4+4+4+4+4. 

The  azygous  and  regular  interradial  areas  are  cut  off  from  the 
plates  of  the  vault  by  the  union  of  the  tertiary  radials  above 
them.  There  are  three  plates  in  each  regular  interradial  area,  one 
followed  by  two  smaller  ones,  in  the  second  range.  There  are  six 
plates  in  the  azygous  area.  The  first  one  is  in  line  with  the  first 
primary  radials  and  larger  than  either  one  of  them.  It  is  fol- 
lowed by  three  plates  in  the  second  range,  one,  in  the  third 
range  and  one  in  the  fourth  range. 
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The  vanlt  iB  broadly  and  highly  convex  and  besrs  a  small  enb- 
central  proboscis.  It  is  covered  with  polygonal  plates  that  are 
produced  iu  ehoit,  sharp  spines. 

This  species  is  probably  most  nearly  related  to  B.  proboscidialis, 
which  was  described  by  Hall  as  Actinocritius  pro  boscidiedia, 
snd  has  generally  been  referred  to  Aciinocnrinus,  by  later 
authors,  thongh  it  is  a  true  Batocrtvtis.  If,  however,  the 
character  of  the  vault  and  proboscis  is  of  Bpec;ific  importance,  they 
may  be  readily  diatingaisbed.  In  B.  prohoscidialis  the  vaalt  is 
terete  conical,  and  is  gradually  produced  into  a  large  and  long 
proboscis.  Iu  this  species  the  vault  is  broadly  convex  and  bears 
a  Email  Bui>central  proboscis.  The  species  are  farther  distingaished 
by  the  following  characters.  In  B.  proboscidialis,  the  surface  of 
the  plates  of  the  calyx  is  marked  by  short  angular  ridges,  which 
terminate  in  a  bi-nodose,  transverse  ridge,  on  the  first  radiftls, 
and  in  a  strong  angular  node  above;  in  this  species,  there  are  no 
angular  ridges,  or  bi-nodose,  transverse  ridges,  but  the  plates  are 
all  pyramidal  and  terminate  in  angular  points.  In  B.  proboacidinlis 
there  are  four  plates  in  each  regular  interradial  area  disposed  io 
three  ranges;  in  this  species  there  are  three  plates,  disposed  in 
two  ranges.  The  szygous  areas  are  also  diffeient.  But  notwith- 
standing all  these  differences,  both  species  have  the  same  arm 
formula  and  the  same  number  of  secondary  and  tertiary  plateB, 
in  the  calyx,  and,  therefore,  must  be  nearly  related. 

Found  by  H  A.  Blair,  in  the  Burlington  Group,  at  Sedalia,  and 
now  in  the  collection  of  8.  A.  Miller. 

BATOCRINDS  BCB^QUATUB,   n.   sp. 

Plate  IV,  Fig.  33,  azyi/ous  side;  Fig.  34,  opposite  view;  Fig  35, 
summit 

Species  small,  b?low  medium  size,  biturbinats,  oalyx  aud  vault 
subequal  in  capacity.  Calyx  bowl-shaped,  slightly  flattened,  in  the 
superior  part  of  the  interradial  areas,  about  one-third  wider  than 
high.     Badial  ridges  undefined.     Plates  convex.     Surface  granular. 

Basals  form  an  hexagonal,  slightly  expanding,  disc,  truncated  the 
entire  width  below,  by  the  column,  which  is  supported  in  a  rad- 
iately  lined,  hemispherical  depression.  First  primary  rsdiala  as 
large  as  the  second  and  third  together,  wider  than  long,  three 
hexagonal,  two  heptagonal.     Second  primary  todials  qnadrangular, 
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twice  as  wide  as  long.  Third  primary  radials  a  little  larger  than 
the  second,  pentagonal,  axillary,  and  in  each  ray  adjoining  the 
azygous  area,  bear  upon  the  distal  side,  two  secondary  radials, 
and  upon  the  proximal  side,  an  axillary  radial,  which  bears  upon 
each  sloping  side  a  single  tertiary  radial,  which  Rives  to  each 
of  these  rays  three  arms.  One  of  the  lateral  rays  is  constructed 
in  the  same  way  and  bears  three  arms.  In  the  other  lateral  ray 
and  in  the  ray  opposite  the  azygous  area,  the  third  primary 
radials  support,  upon  each  upper  sloping  side,  two  secondary 
radials,  which  gives  to  each  of  these  rays  two  arms.  There  are, 
therefore,  thiiteen  arms  in  this  species.  The  arm  formula  is 
3+2+2+3+3. 

The  azygous  and  regular  interradial  areas  are  all  cut  off  from 
the  vault  by  the  union  of  the  radial  plates  above  them.  There  is 
one  regular  interradial  in  each  area.  There  are  five  plates  in  the 
azygous  area.  The  first  plate  is  in  line  with  the  first  primary 
radials  and  longer  than  either  of  them.  It  is  followed  by  three 
plates  in  the  second  range,  and  a  smaller  intercalated  plate  to  the 
right  of  the  upper  part  of  the  middle  plate. 

The  vault  is  obconoidal,  covered  with  polygonal  plates  and  bears 
a  central  proboscis. 

This  species  has  little  resemblance  to  either  of  the  other  three 
thirteen-armed  species  that  have  been  described  from  the  Burling- 
ton Group,  and  need  not  be  compared  with  any  of  them.  It  is 
quite  a  peculiar  species,  and  at  present  we  do  not  know  where 
its  nearest  relative  may  be  found. 

Found  by  F.  A.  Sampson,  in  the  Burlington  Group,  at  Sedalia, 
Missouri,  and  now  in  his  collection. 

BEMA3KS   ON   THE  FAMILY   AOTINOOBINIDiE. 

This  family  prevails  above  all  other  crinoids,  in  the  Sabcar- 
boniferous  rocks  of  North  America.  It  first  appeared,  as  now 
understood,  and  of  course,  we  can  only  speak  within  the  limits  of 
the  present  state  of  learning,  in  the  Niagara  Group  of  the  Upper 
Silurian,  and  ended,  within  the  Subcarboniferous.  The  Upper 
Silurian  genera  are  Cylicocrinus  and  Saccocrinua,  neither  of  which 
are  known  to  occur  in  the  Devonian  or  Subcarboniferous,  though 
one  species,  described  by  Meek  and  Worthen,  as  Actinocrtnus 
amplua  from  the  Burlington  Group,  has  been  referred  to  Sacco- 
—10 
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■  bat  fdned,  in  the  genaa,  to  vUefa  it  m*  fint  nlemd  It 
CBanot  bo  cooeidawd  as  m  eoDoeetiug  liifc.  aalB  •  **y  i»  tonad, 
to  pBK  tbiDOf^  the  DeronisB  ByiliM  mad  Cbo^tmm  Qtoup.  Two 
■padaa  at  Cj/UcorrimMM  hare  baas  dMcribid  aad  Ifae  nm  iiai  lai 
are  ^oalL  Fi&eea  epeaee  at  SaetaerimmM  hBf»  baaa  dcaeribed. 
iwying  ipgtiiy  in  aiae.  bot  &  mrmjormim  aad  &  i 
Uw  Iwgaat  hciilif  boiungine  to  aa  j  opaeHi^  ■ 
Tbra  an  taa  aabalaetal  opepMg  to  ftenlt  ■  t^fKBrnermmm.  bat 
vhaAer  iv  oat  the  ama  hiffcaia  aAar  baegang  fna  ia  BBkaovn. 
In  SaeeDcrwaa  than  an  eath^  t^  or  laailj  aahalaaBl  jipariaga 
to  the  rsalt,  and  the  ama,  in  SaeooeHmmM  i^WEaoaHa  aie  kaovn  to 
bifamte  twice  aOn  bi-mmmg  fre^  e>*^  ^  *ih<**  qwcwi  fivty 
arma,  aad.  ta  other  eases,  where  thcae  aie  twty  anbalaeral 
"|— '"Kn  t^  anna  are  knovn  hi  bifnicate   anna  ao  aa  to  k***  ^^ 

L  £oT^  arma. 

I  eeaen  are  CTniafrnm'— i,  MegitlotnmmM  and  the 
apedea  deacribed  bj  HaH  trom  the  Haauhon 
^f^warrinaj  prtaearrsor,  vhkh  mmj  be  a  ffafagw'aafc 
■ana  apaecica  of  GeaaoMcrnaj;  and,  ia  thnae  apeeie^  ta  which 
tte  ataa  hare  been  described,  tbse  ai?  lirtaM.  twenfy.  thirty 
and  forty  anna.  Kone  of  tbe  speoea  bare  large  bodies.  There 
hare  been  tT«ity-6Te  spedea  of  MegistoenMua  described.  They 
are  gaieiatlj  large,  ranking  next  to  Sacmcrvnu,  thoogli  quite 
vmriable,  in  siie;  but  there  is  great  onifoamity,  in  the  general 
shape  at  tbe  di&rent  specie&  This  genns  occnis  in  di^rent 
Groape  of  the  DetxHiian  Syatem  and  ia  the  Einderhook  and  Bur- 
lington Groape  of  the  SabcarboniferoDS.  It  ia  the  only  genos,  in 
this  &mily,  that  is  known  to  pass  from  one  geokigieal  system  to 
another.  Tbe  aims  erf  tbe  Tarioos  specieB  are,  gmerally,  nnknowD, 
some  of  them,  [HobaUy,  bifurcate  and  otbeis  do  not  The  amba- 
lacral  openings  to  the  raolt,  in  some  of  the  species,  cannot  be 
determined  from  the  imperfect  deacriptiona  that  have  beoi  written. 
and  there  is  doabt  sboat  otben.  Amoc^  tbe  Deronian  species, 
the  nomber  of  ambolacral  openings  to  tbe  Taalt,  that  are  definitely 
known,  are  ten,  fooTte«i,  sixteen,  serenteen,  twrnty,  twenty-aerai  and 
thirty,  and  in  the  KinderlKM^  and  Burlington  Oronpa  ten  and 
twenty.  Tbe  prevmiling  Deroniao  qiecies  bare  siitefen  aasbalacral 
opoiingB,  a  nomber  thoa    b    anknown,  in  the    Sabeaiboniferoos. 
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In  the  SubcarboniferouB  system  we  find  Actinocrinus,  Agari- 
cocrintis,  Alloprosallocrinvs,  Amphorcicrinus,  Batocrinua,  Blairo 
crinus,  Dorycrinus,  { Megiatocrintis  ahoye  mentioned)  Physeiocrinus, 
SampsonocrinuSy  Shumardocrinus,  Steganocrinus,  and  Strotocrinus. 
In  this  disposition  of  the  genera  we  regard  Eretmocrinvs  as  a 
synonym  for  Batocrinus  and  Teleiocrinu^  as  a  synonym  for 
Strotocrinus. 

Blairocrinus,  Sampsonocrintis  and  Shumardocrinus  are  confined 
to  the  Chouteau  limestone.  There  are  four  species  of  Blairocrinus^ 
each  of  which  bears  twenty  arms,  one  species  of  Sampsonocrinus 
that  has  nineteen  ambulacra!  openings  to  the  vault,  and  one  species 
of  Shumardocrinus  that  has  five  ambulacral  openings  to  the  vault, 
and  the  free  arms  are  not  known  in  either  species.  There  are 
five  species  of  Actinocrinus  described  from  the  Chouteau  lime- 
stone and  Kinderhook  Group,  having  twenty,  twenty-two,  and 
thirty  ambulacral  openings  to  the  vault  Four  species  of  Agari- 
cocrinuSj  having  nine  and  ten  ambulacral  opeaings.  Four  species 
of  Amphoracrinus  having  six  and  ten  ambulacral  openings  and 
one  with  twenty  arms.  Three  species  of  Batocrinus^  having 
twenty  ambulacral  openings.  And  three  species  of  Dorycrinus 
having  respectively  twelve,  fourteen  and  eighteen  arms. 

PhysetocrinuSj  Sleganocrinus  and  Strotocrinus  are  confined  to 
the  Burlington  Group.  There  are  nine  species  of  Fhysetocrinus, 
having  twenty,  thirty- four,  forty  and  fifty  arms.  There  are  four 
species  of  Steganocrinus,  having  five  large,  ambulacral  openings 
to  the  vault  and  numeions  armlets  of  a  peculiar  character.  And 
there  are  twenty  species  of  Strotocrinus,  having  twenty,  twenty- 
six,  thirty,  forty,  fifty,  sixty,  seventy,  eighty  and  one  hundred 
arms  There  are  fifty-three  species  of  Actinocrinus,  described 
from  the  Burlington  Group,  having  ten,  twenty,  twenty-one,  twenty- 
two,  twenty -four,  twenty- nine,  thirty,  thirty-six  and  forty  arms; 
the  greater  number  have  twenty  and  thirty  arms.  Eighteen  spe- 
cies of  Agaricocrinus,  having  ten  and  twelve  arms.  Six  species  of 
Amphoracrinus,  having  ten,  twenty  and  twenty-two  arms.  One 
hundred  and  eleven  species  of  Batocrinus,  having  eight,  ten, 
twelve,  thirteen,  fourteen,  fifteen,  sixteen,  seventeen,  eighteen* 
nineteen,  twenty,  twenty-one,  twenty- two,  twenty-three,  twenty- 
four,  twenty-six  and  twenty-seven  arms,  the  prevailing  species  hav- 
ing eighteen,  twenty  and  twenty-two  ambulacral   openings  to  the 


vaalt.  And  twenty-three  Bpeciee  of  Dnrtjcrinns,  hnviDg  ten,  eleven, 
twelve,  thirteen,  fourteen,  fifteen,  sixteen,  aeventeen,  nineteen  and 
twenty  arms,  the  prevailing  Bpeciee  having  twelve  and  sixteen 
arms. 

There  is  no  ^nas  confined  to  the  Keokuk  Groap,  and  all  that 
are  found  within  it  pnesed  ap  from  the  Burlington  Group  bflow, 
except  AlloprosdllocrinHs.  There  are  twelve  species  of  Aciinocrinus, 
having  twenty-five,  twenty-nine,  thirty,  thirty-eight  and  forty  arms 
or  more.  A  peculiarity,  in  some  of  the  species,  aa  in  Aciinocrinus 
gibsoni,  is  the  bifurcation  of  the  arms  after  they  become  free,  as 
they  do,  in  some  species  of  Saccocriniis.  The  prevailin);;  speciee 
have  thirty  ambolacral  openings  to  the  vault.  There  are  seventy- 
two  species  of  Batocrinus,  having  twelve,  fourteen,  fifteen,  sisteen, 
seventeen,  eighteen,  twenty,  twenty-one,  twenty-two,  twenty-foar, 
twenty  five,  twenty-six,  twenty-eight,  twenty-nine,  thirty,  thirty-two, 
thirty-six  and  forty  arms.  The  prevailing  species  have  sixteen,  seven- 
teen, eight«en  and  twenty  arms.  There  are  eighteen  species  of  Agari- 
cocrinus,  having  ten,  twelve,  thirteen,  fourteen,  sixteen  and  eighteen 
arms.  The  prevailing  species  have  ten  and  twelve  arms.  There 
is  only  a  single  species  of  Allo}>ro3fillocrinu9,  and  it  has  eleven 
arms.  There  is  only  a  single  species  of  Amphomcrinus.  It  was 
originally  referred  to  the  Waverly  Group  and  described  under  the 
name  of  AcUnocrinus  viminalis.  It  has  only  ten  ambolacral  open- 
ings to  the  vault,  but  the  arms  bifurcate  so  that  there  are  forty 
arms  in  the  superior  part.  The  association  of  crinoids  at  Kicfa- 
field,  in  Summit  county,  Ohio,  very  clearly  indicates  that  the 
rocks  are  above  the  Waverly  Group  and  belong  to  the  Keokuk. 
There  are  seven  species  of  Dorycrinus,  having  sixteen,  seventeen 
and  twenty  arms.     The  prevailing  species  have  twenty  arma 

Authors  have  not  clearly  distinguished  between  the  Warsaw  and 
St.  Louis  Groups,  though  most  of  the  species  are  referred  to  the 
Warsaw  Group,  and  there  are  so  few  species  we  will  consider  the 
two  Groups  together.  First,  it  will  be  noticed,  that  no  Actino- 
criniia  are  found  above  the  Keokuk  Group.  Sixteen  species  of 
Batocrinus  have  been  described,  having  seventeen,  eighteen, 
twenty  and  forty  arms.  The  principal  species  have  eighteen  and 
twenty  arms.  One  Dorycrinus  has  been  described  having  ten 
arms  and  three  species  of  Alloprosalloorinus.  And  here  the 
family  of  the  ActinocrinidtE  became  extinct,  unless  Batocrintis 
copioaua   is   a  representative  of    the    Kaskaskia    Group.    It    was 
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credited  to  the  Kaskaskia  Group,  when  it  was  described,  but  we 
are  now  of  the  opinion  that  it  came  from  rocks  of  the  age  of  the 
Warsaw  or  St  Louis  Groups,  and  that,  so  far  as  our  knowledge 
now  extends,  the  family  of  the  Actinocrinidcef  during  the  age  of 
the  St.  Louis  Group,  ceased  to  exist.      , 

We  have  mentioned  eighteen  genera  belonging  to  the  Actino- 
crinidcBf  which  are  more  than  belong  to  any  other  family  of 
crinoids;  and  we  have  enumerated  four  hundred  and  fifty-two  spe- 
cies belonging  to  it,  which  are  more  than  belong  to  any  other 
family.  We  have  called  attention  to  fche  geological  distribution  of 
the  genera  and  species  and  also  to  some  of  the  distinguishing 
characteristics.  What  conclusions,  if  any,  are  to  be  drawn  from 
the  facts  thus  set  forth? 

It  appears  that  Saccocrinus,  the  first  genus  to  appear  on  the 
stage,  grew  to  the  largest  size,  developed  fifteen  species,  bearing 
from  ten  to  twenty  ambulacral  openings  to  the  vault,  and  that  the 
arms  bifurcate,  in  Saccocrinus  speciosus,  twice  after  becoming 
free.  (See  Pal.  N.  Y.,  vol.  2,  PI.  XL VI,  fig.  1).  The  same  kind  of 
arms  and  the  same  method  of  bifurcation  may  be  seen  in  Amphora- 
crinus  viminalis  from  the  Keokuk  Group.  (See  North  American 
Geology  and  PaldBontology,  p.  222;  and  Ohio  Pal.,  vol.  2,  PI.  II, 
figs.  12  and  13).  And  the  same  kind  of  arms  and  the  same 
method  of  bifurcation  may  be  seen  in  AcUnocrinus  ffibsoni,  fi*om  the 
Keokuk  Group.  (See  Bull.  No.  3,  111.  St  Mus.  Nat  Hist,  PI. 
II,  fig.  1).  And  the  same  may  be  seen  in  other  genera  and  spe- 
cies, in  large  collections,  which  have  not  been  illustrated.  It  fol- 
lows, therefore,  that  bifurcating  arms  composed  of  a  double  series 
of  interlocking  plates  is  not  a  feature  of  generic  importance.  This 
might  be  proved  again  by  the  single  and  double  arms,  in  the 
same  specimen,  in  different  species  of  Baiocrinu8y  illustrated  on 
PI.  I,  in  Bull.  No.  7.  111.  St  Mus.  Nat  Hist  The  number  of 
ambulacral  openings  to  the  vault  is  not  of  generic  importance,  not 
only  as  shown  by  Saccocriniis,  but  by  Megistocrintis,  Batocrinus 
and  other  genera  that  include  numerous  species. 

The  largest  forms  and  very  small  ones  appeared  abruptly  in 
Sdccocrinus  and  Cylicocrinus,  in  the  Niagara  Group,  as  perfect,  in 
all  their  parts,  so  far  as  we  know  or  have  reason  to  believe,  as 
auy  that  existed  in  later  periods;  and  they  became  extinct  as 
abruptly  as  they  appeared,  in  the  same  geological  age.  There  are 
no  intermediate  forms — ^from  these  genera  to  OenncBOcrinua  and  Jtfe- 


gittocrinuw-  that  «ppeftred  u  abrnbtlf  in  the  Upper  Belderbe^ 
asd  HaniUtna  Oroap*.  There  is  do  proctva  of  derelopoisnt  or 
#TOliitioo  of  which  we  b«re  or  cao  hare  any  ooooeptioci  that  will 
link  aay  of  tbc«<  genera  togntber  by  lioes  of  duect  deeoeot. 
Megitiocritna  Bamved  aotil  the  age  of  the  Bnrlingtoa  Group, 
and  (h«<ii  diaappcarw]  as  abruptly  ae  it  came  into  exiateuce;  aixl 
daring  al!  that  time  fpeciSc  rariations  were  taking  place,  bat 
Ibere  are  do  indicationa  of  another  Kenoe  braachicg  from  it  or 
ariaing  oat  of  it  tiUiirocrinua,  Somiiaanocrinua  aod  Shumard- 
aerinut  appeared  witfaoot  progeoitore  and  diiiappeared  withoot 
d^iMesdaiitfl  id  a  aingle  getJo^^cal  age.  Sappoee  that  from  Oenn- 
tFOcrmus  arooe  Actinocrmux  aod  Amphonierinus,  aad  from  the 
form  called  Aciinocrinua  priecunor  arose  Baiocrinus,  we  still 
have  the  abmpt  appoarance  of  Agnricocrinua  and  />ori|frn'ni(S  in 
Ibe  ChonleaD  Group,  without  progeoitora,  and  they  became  ex- 
tinct withont  hariag  dereloped  other  genera.  We  might  aappoee 
that  from  Actinocrinus  and  Ampkoracriniia  arose  Phssetorrinus. 
Steganorrinus  and  SIrolocrinus,  and  from  Batocrintis  arose  Alio- 
prosalhcrinua,  bat  the  sapposition  ig  the  merest  gaees  of  a  pos- 
sibility, without  any  facts  to  support  it.  But,  if  true,  they  die- 
appeared  from  the  stage  of  living  existence  abruptly,  immeiliately 
following  the  growth  of  the  largest  Bpecies  and  moet  fraitfal  and 
prolific  forms,  in  the  very  middle  of  the  eubcarboniferoas  age. 

No  one  can  contemplate  the  creation  of  something  ont  of  noth- 
ing, or  what  is  called  special  creation;  hence,  the  theory  of 
evolution  and  development  of  animal  life.  Peendoeystematists  and 
peendobiologista,  after  having  examined  a  few  fossils,  draw  their 
conclasions  concerning  the  embryological,  larval,  mature  and  declin- 
ing stages  (if  development  of  genera  and  species;  without  pre- 
senting a  fact  or  principle  to  support  the  conclasions,  they  rest 
on  technical  names  and  barren  assertions.  Their  ideas  of  evolu- 
tion and  of  the  vast  and  incomprehensible  stages  of  life  repre- 
sented in  palEoozoic  time,  are  so  contractwl  tha'  they  would  have 
you  believe  they  have  discovered  the  laws  and  limitations,  so  that 
the  ordinary  schoolboy  can  nnderstand  and  apply  tbem  to  all  the 
fossil  forms  that  have  been  or  may  be  found.  In  their  narrow 
minds  they  have  contemplated  all  the  resources  of  nature  daring 
the  immeasurable  ages  of  the  past.  We  have  looked  at  more  than 
fifty  thousand  specimens  of  fossil  crinoids,  and  have  carefully  ex- 
amined several  thousands  belonging  to  the  family  here  under  cou- 
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fiideratioD,  and  we  are  free  to  say  we  have  not  found  any  embry- 
ological,  larval,  mature  or  declining  stages  of  development.  Nor 
has  our  study  caused  us  to  believe  any  one  has  or  ever  will  fiud 
such  stages  represented  in  the  tests  of  the  fossils  under  consid- 
eration. 

If  (volution  has  been  the  course  of  animal  life,  it  must  have 
been  commensurate  with  the  lapse  of  geological  ages,  not  only  as 
reprfsented  by  the  deposits,  but  including  the  time  indicated  by 
the  unconformability  and  breaks  that  form  the  dividing  lines  be- 
tween groups  of  rocks.  And  the  interruption  of  the  course  found 
at  these  dividing  lines  is  far  greater  than  the  development  or  evo- 
lution  found  within  the  deposits  themselves.  We  are  not  sur- 
prised, therefore,  to  find  Saccocrinua  and  CylicocriniLS  without 
progenitors  or  descendants.  They  may  have  emigrated  or  been 
driven  by  ocean  currents  from  the  homes  of  their  ancestors  to  where 
we  find  the  tests;  and  in  like  manner  they  may  have  been  carried 
away  to  foreign  climes  not  suited  to  their  habits  of  life,  where 
they  became  extinct  without  leaving  any  degenerate  descendants. 
If  such  were  the  case,  we  will  never  see  any  but  such  natural 
forms  as  we  have  found.  Of  course  the  smaller  specimens  may 
have  died  younger  than  the  larger  ones  did,  but  there  is  nothing 
embryological  or  larval  in  their  Qtate  of  development  The  largest 
species  are  found,  in  the  Niagara  Group,  at  Chicago,  Illinois, 
the  smallest  species  in  Indiana,  and  the  medium-sized  species  in 
New  York;  but  all  of  them  occur  in  the  middle  or  upper  part  of 
the  Group,  and  they  were  not,  therefore,  ushered  in  at  the  be- 
ginning of  that  geological  age. 

What  we  have  said  of  those  two  genera  is  also  applicable  to 
Megisiocrinus,  that  appeared  at  the  outset,  in  the  middle  Devonian 
rocks  of  Indiana  and  Michigan,  with  numerous  species,  varying  in 
size,  from  the  smallest  to  the  largest  and  with  the  greatest  varie- 
ties of  form  and  structure,  and  then  disappeared  from  the  last 
half  cf  the  Devonian  age,  and  crossed  the  vast  lapse  of  time  in- 
dicated by  the  break,  between  the  Devonian  and  Subcarboniferous 
rocks,  and  reappeared,  in  the  Chouteau  Group,  represented  by 
other  and  different  species  and  again  reappeared  by  other  and  dif- 
ferent species  in  the  Burlington  Group,  and  then  disappeared  for- 
ever. But  there  are  no  embryological  or  larval  forms,  nor  any- 
thing in  the  test  of  the  last  living  species  to  indicate  a  declining 
structure  or  degenerate  descendant  from  the  Devonian  series.    And 


what  wo  a  did  of  'Saccocrintis,  CtfUcocrinui  and  MegisiocrinnB 
may  bo  aaid  with  eqaa'  force  of  Blairocrinus,  Sampsonocrinug, 
Shtimardocriwua,  Ai/aricocrinus,  Bulocrimis,  and  Doryerintts.  If 
this  manner  of  reaaoniDg  is  at  all  admiseible,  with  what  ehow  oan 
we  say  that  from  Gentiivocrinus  aroae  Actitiocriniis  aud  Ampkora- 
crimis:^  Ib  it  not  the  mereBt  gi^ess  upon  the  moet  remote  possibity? 
The  theory  of  evolation  does  not  meau  that  animal  life  was  con 
tinnally  improviiig  id  any  or  all  of  the  channels  of  its  esist«uce, 
nor  that  it  was  declining  when  not  improving.  Neither  did  it  pass 
through  cyclee  from  the  embryo  to  aeuility.  in  genera,  families, 
orders  or  claeses.  On  the  contrary,  if  of  any  value  as  a  theory, 
the  evolution  mast  conform  to  what  we  find  in  nature,  and  that 
is  almost  ceaseless  change,  without  necessarily  involving  advaoce- 
meut  or  decline;  but  oonform^bility,  with  environment  and  sar- 
roandiugs.  And  wc  do  not  find  what  we  call  advancement  or  a 
higher  degree  of  development,  neither  do  we  find  a  decline  or 
degratUtion,  in  the  family  of  the  Actinocrinithr,  from  its  apjjear- 
ance  in  the  Upper  Silurian,  to  its  disappearance,  in  the  St.  Louis 
Group.  Nor  do  we  find  any  development  to  a  higher  or  decline 
to  a  lower  stage  of  existence,  in  any  of  the  genera  or  species, 
during  all  that  period.  The  species  are  the  most  abundant  in  the 
Burlington  Group,  and  the  variations  within  specific  limita,  are 
more  nnmerouB  there  than  elsewhere.  And,  having  fixed  upon 
certain  characters,  which  we  call  specific,  we  observe,  where  species 
are  most  abundant  and  fruitful,  the  greatest  tendency  to  break 
over  these  lines,  so  as  to  leave  it  doubtful,  sometimes,  whether 
a  particular  form  should  be  regarded  as  a  variety  of  a  described 
species  or  as  a  distinct  species.  This'occnra  among  the  Mtgisio- 
crinus,  in  the  Hamilton  Group,  and  among  the  Batoerinus,  in  the 
Burlington  and  Keokuk  Groups;  bat  we  do  not  see  in  it  any 
progress  toward  senility  of  the  species  or  the  reverse.  In  fact, 
we  do  not  know  whether  ornamentation  of  the  teat  indicates 
strength  or  weakness.  We  do  not  know  whether  Megisiocrirtua 
omatus  with  its  delicate  sculpturing  is  in  a  higher  or  lower  stage 
of  development  than  3f.  spinosulus,  with  its  canopy  of  spines; 
nor  whether  Baioerinue  nodulosus,  with  its  proboscis,  ornamen- 
tation and  tumid  plates  is  in  a  higher  or  lower  stage  of  develop- 
ment than  B.  oblalus,  with  plane,  smooth  plates  and  no  proboscis. 
We  do  not  know  whether   B.    oblatus    with    its    twenty-two    arms 
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is  in  a  higher  or  lower  stage  of  development  than  its  congener 
6.  rotundu8,  with  twenty  one  arms.  In  short,  we  do  not  know 
what,  if  any,  specific  characters,  in  any  of  the  genera,  indicate 
progress  or  decline,  though  we  may  notice  that  Batocrinua,  hav- 
ing tumid  plates,  are  more  abundant  and  have  a  greater  geolo- 
gical range  than  those  with  smooth  plates,  and  that  twenty- armed 
species  are  more  common  than  thirteen  armed  spicies.  We  must 
not  drift  away  from  our  mooring  and  forget  that  we  have  seen 
only  a  small  part  f  what  the  rocks  have  preserved,  and  that  it 
is  possible,  for  others,  in  future,  to  see  a  thousand  times  as  many 
specimens  as  we  have,  with  corresponding  advantages  for  examin- 
ing the  structure,  and  drawing  conclusions  as  to  the  evidences  of 
development.  We  attempt  to  speak  only  from  the  present  state  of 
science  and  our  own  investigations. 

FAMILY  POTERIOCRINID2E. 

BABYOBINUS   SAMP80NI,   n.   Sp. 

Plate  /F,  Fig.  i,  basal  view;   Fig.  2,  azygous  side;   Fig.  3,  op- 
posite view. 

Species  large,  robus^.  Calyx  about  one  and  a  half  times  as  wide 
as  high.  Plates  very  thick  and  highly  convex.  Angles  of  sutures 
without  pits.  Column  rather  small,  as  shown  by  the  cicatrix. 
Surface,  apparently  smooth,  probably  granular. 

Basals  small  and  form  a  low,  pentagonal  cup  oi  disc,  with  re- 
entering angles.  It  is  pierced  by  a  small  columnar  canal,  sur- 
rounded by  a  cicatrix,  for  the  attachment  of  the  column,  having  a 
diameter  a  little  more  than  one-third  the  greatest  diameter  of  the 
disc.  The  cicatrix  bears  five  rounded,  concave,  radiately  lined  de- 
pressions for  the  firmer  adherence  of  the  column.  The  plates  are 
quadrangular,  without  counting  the  side  that  abuts  upon  the  canal, 
and  the  adjoining  sutures  are  beveled,  so  that  the  form  of  the 
convexily  of  the  plates  is  somewhat  pyramidal.  Subradials  about 
four  times  as  large  as  the  basals,  as  long  as  wide,  highly  tumid, 
three  hexagonal,  two  heptagonal,  by  reason  of  abutting  the  small, 
intercalated,  azygous  plate,  and  the  other  octagonal,  by  reason  of 
abutting  the  two  azygous  plates.  First  radials  about  twice  as  large 
as  subradials,  one-fourth  wider  than  high,  remarkably  thick,  and 
broadly  and  deeply  excavated  for  the  attachment  of  the  second 
—11 
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radials.     The  faoet  has  an  iuolinatloD  of   nearly  forty- five  degreea. 

The  firBt  radials  are  truncated,  at  the  superior  lateral  angles,  by 
single  interradiftl  plates.  A  small,  triangular,  elongated,  axygons 
plate  is  intercalated  between  the  subradials  and  below  the  first 
radial,  on  the  rigbt  of  the  azygons  area.  Another  quadrangnlar 
azygouB  plate,  longer  than  wide,  broadly  truncates  a  snbradial  and 
aeparat«B  two  first  radials.  Theae  two  azygous  plates  do  not  come 
together. 

This  species  is  distinguished  by  the  rapid  increase  in  size  from 
the  baeals  to  the  first  radials.  By  the  great  thiekiiess  and  coD- 
vesity  of  the  plates,  without  angular  pits.  Inulineil  facet  for  the 
second  radials,  sud  by  the  azygous  platee. 

Found  by  F.  A.  Sampson,  in  whose  honor  we  have  proposed 
the  specific  name,  in  the  Burliugton  Group,  at  Sedalia,  Missouri, 
and  now  in  his  oollectiou. 

POTEBIOCBINtrs   B0ZEMANEN8I8,   n.   8p. 

PUile   V,   Fig.   11,  side    view,  Ttatural   size,  showing    part  of  the 

prtAoacis;  Fig.   10,  satae  magnified  /too  diameters. 

The  specimen  is  on  a  slab 

Species  very  small  Calys  obcocoidal,  one-third  wider  than 
high.  Plates  rotinded,  with  the  slightest  convexity,  but  showing 
the  sutures.     Surface  apparently  smooth.     Column  small. 

Basals  small  and  extended  but  little  beyond  the  column.  Sub- 
radials  two  or  three  times  as  large  as  the  basals  and  nearly  as 
long  as  wide.  First  radials  very  little  if  any  larger  than  the  sub- 
radials,  a  little  wider  than  long,  and  truncated  the  entire  width 
above  for  the  first  arm  plates,  from  which  they  are  separated  by 
a  very  slightly  gaping  eatare.  The  arms  do  not  bifurcate,  and 
hence  there  are  only  five  arms  in  this  species.  The  first  plate  is 
very  long  and  round  externally,  but  the  plates  rapidly  shorteo 
and  bear  Rlternate  pinnules. 

The  Bzygous  area  is  not  exposed  in  our  specimen,  but  from  the 
form  of  the  calyx  and  the  piece  of  the  proboscis  that  is  exposed 
there  can  be  little  or  no  doubt  of  the  generic  relations.  The  part 
of  the  proboscis  which  is  exposed  and  illustrated  is  rotind  and 
composed  of  four  aeries  of  plates. 

This  is  a  peculiar  species,  and  so  different  from  all  others  that 
no  comparison  with  any  of  them  is  necessary. 
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Found  by  Earl  Doaglass  in  the  snbcarboniferous  rocks  of 
Bridger  mountains,  near  Bozeman,  Montana,  and  now  in  the  col- 
lection of  S.  A.  Miller. 

POTEBIOOBINUS  DOUGLASSI,   n.  Sp. 

Plate  F,  Fig.  16,  side  view,  with  the  azygous  area  on  the  right; 
Fig.  17 y  same  magnified  two  diameters.     The 

specimen  is  on  a  slab. 

Species  small.  Calyx  short,  obconoidal,  one  third  wider  than 
high.  Plates  convex;  sutures  distinct.  Surface  granular.  Column 
rather  large,  round,  every  alternate  plate  projecting. 

BaFals  form  a  low  cup  that  is  truncated  for  the  column  and 
expanded  above.  Subradials  larger  than  the  basals  and  nearly 
as  long  as  wide.  First  radials  as  much  larger  than  the  subradi- 
als as  the  subradials  are  larger  than  the  basals,  wider  than  long, 
pentagonal,  truncated  the  entire  width  above,  and  separated  from 
the  second  radials  or  brachials  by  a  gaping  suture.  A  single, 
elongated,  brachial  or  second  radial,  rounded  and  contracted  in 
the  middle,  and  axillary,  supports  upon  its  superior  sloping  sides, 
in  each  radial  series,  the  free  arms.  The  arms  do  not  again  bi- 
furcate,  and  hence  there  are  ten  arms  in  this  species.  The  arms 
are  composed  of  very  long,  slightly  constricted  plates,  that  alter- 
nately project  on  each  side,  for  the  support  of  coarse,  long- 
jointed  pinnules. 

The  first  azygous  plate  cannot  be  seen  in  our  specimen.  The 
second  plate  is  large,  truncates  a  subradial  and  extends  as  high 
as  the  middle  of  the  first  brachial.  The  plate  succeeding  it  is 
much  smaller;  only  part  of  the  alternate  plate  on  the  right  can 
be  seen,  but  enough  is  exposed  to  show  the  usual  alternate  ar- 
rangement that  characterizes  this  genus. 

This  species  is  distinguished  by  the  form  of  the  calyx,  single 
brachials  and  structure  of  the  arms.  While  it  is  not  conspicuously 
marked  by  any  peculiar  feature,  yet  we  do  not  know  of  any  spe- 
cies with  which  it  might  be  confounded. 

Found  by  Earl  Douglass,  on  the  Bridger  mountains,  at  Boze- 
man,  Montana,  and  the  name  is  in  honor  of  the  collector.  The 
specimen  illustrated  is  in  the  collection  of  S.  A.  Miller. 


radials.     The  facet  has  an  iDclinatioD  of   nearly  forty-five  degrees. 

The  firat  radials  are  truncated,  at  the  superior  lateral  angles,  by 
single  interradial  plates.  A  small,  triangular,  elongated,  aisygoos 
plate  is  intercalated  between  the  sabradials  and  below  the  first 
radial,  on  the  right  of  the  ezygoas  area.  Another  quadrangalar 
azygoDs  plate,  longer  than  wide,  broadly  truncates  a  snbrodial  and 
separates  two  first  radialB.  These  two  azygous  plates  do  not  come 
together. 

This  specie's  is  distinguished  by  tlie  rapid  increase  in  size  from 
the  basals  lo  the  first  radials.  By  the  ^reat  thickness  and  oon- 
vexity  of  the  plates,  without  angular  pitjs.  Intjlinetl  facet  for  the 
second  radials,  and  by  the  azygous  plates. 

Found  by  F.  A.  Sampson,  in  whose  houor  we  have  proposed 
the  specific  name,  in  the  Burlington  Group,  at  Sedalia,  Missouri, 
and  now  in  his  collection. 

P0TEBI0CRIN08   BOZEHANESBIB,   D.   Sp. 

Plate   V,   Fig.   11,  side    view,  tuiiural   size,  showing    part  of  the 

probosda;   Fig.  10,  same  magnified  two  diameters. 

The  specimen  is  oil  a  slab 

Species  very  small.  Calyx  obconoidal,  one-third  wider  than 
high.  Plates  rounded,  with  the  slightest  convexity,  but  showing 
the  sutures.     Surface  apparently  smooth.     Column  small. 

Basals  small  and  extended  but  little  beyond  the  column.  Sub- 
rodials  two  or  three  times  aa  large  as  the  basals  and  nearly  as 
long  as  wide.  First  radials  very  little  if  any  larger  than  the  sub- 
radials,  a  little  wider  than  long,  and  truncated  the  entire  width 
above  for  the  first  arm  plates,  from  which  they  are  separated  by 
a  very  slightly  gaping  suture.  The  arms  do  not  bifurcate,  and 
hence  there  are  only  five  arms  in  this  species.  The  first  plate  is 
very  long  and  round  externally,  but  the  plates  rapidly  shorten 
and  bear  alternate  pinnnles. 

The  azygous  area  is  not  exposed  in  our  specimen,  but  from  the 
form  of  the  calyx  and  the  piece  of  the  proboscis  that  is  exposed 
there  can  he  little  or  no  doubt  of  the  generic  relations.  The  i>art 
of  the  proboscis  which  is  exposed  and  illnstrated  is  round  and 
composed  of  four  series  of  plates. 

This  is  a  peculiar  species,  and  so  different  from  all  others  that 
DO  comparison  with  auy  of  them  is  necessary. 
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Found  by  Earl  Doaglass  in  the  suboarboniferouB  rocks  of 
Bridger  mountains,  near  Bozeman,  Montana,  and  now  in  the  col- 
lection of  S.  A.  Miller. 

POTEBIOCBINUS  DOUGLASSI,   n.  Sp. 

Plate  Vy  Fig,  16,  side  view,  with  the  azygous  area  an  the  right; 
Fig.  17y  same  magnified  two  diameters.     The 

specimen  is  on  a  slab. 

Species  small.  Calyx  short,  obconoidal,  one  third  wider  than 
high.  Plates  convex;  sutures  distinct.  Surface  granular.  Column 
rather  large,  round,  every  alternate  plate  projecting. 

BaFals  form  a  low  cup  that  is  truncated  for  the  column  and 
expanded  above.  Subradials  larger  than  the  basals  and  nearly 
as  long  as  wide.  First  radials  as  much  larger  than  the  subradi- 
als as  the  subradials  are  larger  than  the  basals,  wider  than  long, 
pentagonal,  truncated  the  entire  width  above,  and  separated  from 
the  second  radials  or  brachials  by  a  gaping  suture.  A  single, 
elongated,  brachial  or  second  radial,  rounded  and  contracted  in 
the  middle,  and  axillary,  supports  upon  its  superior  sloping  sides, 
in  each  radial  series,  the  free  arms.  The  arms  do  not  again  bi- 
furcate, and  hence  there  are  ten  arms  in  this  species.  The  arms 
are  composed  of  very  long,  slightly  constricted  plates,  that  alter- 
nately project  on  each  side,  for  the  support  of  coarse,  long- 
jointed  pinnules. 

The  first  azygous  plate  cannot  be  seen  in  our  specimen.  The 
second  plate  is  large,  truncates  a  subradial  and  extends  as  high 
as  the  middle  of  the  first  brachial.  The  plate  succeeding  it  is 
much  smaller;  only  part  of  the  alternate  plate  on  the  right  can 
be  seen,  but  enough  is  exposed  to  show  the  usual  alternate  ar- 
rangement that  characterizes  this  genus. 

This  species  is  distinguished  by  the  form  of  the  calyx,  single 
brachials  and  structure  of  the  arms.  While  it  is  not  conspicuously 
marked  by  any  peculiar  feature,  yet  we  do  not  know  of  any  spe- 
cies with  which  it  might  be  confounded. 

Found  by  Earl  Douglass,  on  the  Bridger  mountains,  at  Boze- 
man,  Montana,  and  the  name  is  in  honor  of  the  collector.  The 
specimen  illustrated  is  in  the  collection  of  S.  A.  Miller. 
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FAMfLT  BHODOCRINID^. 

OONIASTEBOlDOOBINtlS    FABEBI,    n.  Sp. 
Plate  V,  Fig.  2,  basal  view;  Fig.  3,  side  view. 

Species  large.  CaljK  enbcylindrical  to  near  the  snmmit  where 
it  curves  outward.  No  radial  ridgee.  Basal  plates  depreased.  TLe 
other  plat«s  tumid,  nodose  or  spinous.  Our  specimen  is  a  cavity 
in  a  rock,  preserving  all  the  external  features  of  the  calyx,  except 
the  sutnres  between  the  basal  plates,  and  by  taking  an  impres- 
sion from  it  the  arttet  haa  been  able  to  fnruieh  a  baaal  and  side 
view. 

The  baeal  plates  form  a  regular  pentagon  one-half  wider  than 
the  diameter  of  the  column.  The  column  is  round.  Subradlala 
large,  almoet  regularly  hexagonal,  and  each  one  bears  a  long, 
sharp,  conical  spine,  that  is  directed  downward,  at  an  angle  of 
about  forty-Sve  degrees.  The  calyx  will  rest  upon  the  points  of 
these  spines.  First  ratiiala  a  little  smaller  than  the  aubradials, 
wider  than  long,  heptagoual,  and  each  one  bears  a  long,  sharp, 
conical  spine  that  is  directed  horizontally.  Second  radials  about 
one-fifth  as  large  as  the  Rrst,  convex,  quadrangular  and  longer 
than  wide.  Third  radials  about  twice  as  large  as  the  second, 
tamid,  octagonal,  and  sapport  on  each  saperior  lateral  aide  two 
secondary  radials.  The  saperior  face  is  trtmcated  by  an  inter- 
secondary  plate  that  is  followed  by  two  plat«s  in  the  second  range. 
The  calyx  curves  oat  rapidly,  from  the  third  primary  radials,  and 
the  secondary  radials  spread,  so  that  at  the  sammit  of  the  second 
secondary  radials,  they  are  directed  laterally  at  an  angle  of  aboat 
forty-five  degrees.  Beyond  this  point  oar  specimen  is  not  pre- 
served.    These  plates  are  subnodose. 

There  are  ten  plates  shown  in  an  interradial  area  in  onr  speci- 
men, and  we  suppose  that  to  be  the  limit.  The  first  plate  is 
almost  in  line  with  the  first  primary  radials  and  aboot  two-thirds 
as  large,  hexagonal,  and  bears  a  long,  sharp,  conical  spine  that  is 
directed  horizontally.  It  is  followed  by  three  smaller,  subequal 
plates  in  the  second  range,  each  one  of  which  bears  a  large  cen- 
tral node;  and  these  are  followed  by  three  still  smaller  plates 
in  the  third  range,  each  one  of  which  bears  a  central  noda  Above 
these  there  are  three  plates  shown  in  our  specimen,  each  one  of 
which  bears  a  small  central  node. 
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On  the  slab,  which  is  chert,  containing  oar  specimen  there  are 
the  casts  of  what  we  sappose  to  be  part  of  the  psendo  ambniacral 
appendages  or  ovarian  extensions,  but  they  are  not  connected  with 
the  calyx,  and  for  that  reason  are  not  illustrated.  If  they  rep- 
resent these  appendages,  they  are  much  larger  than  any  belonging 
to  any  of  the  described  species  of  Ooniasieroidocrintta. 

Found  in  Subcarboniferus  rocks,  probably  of  the  age  of  the 
Keokuk  Group,  near  Joplin,  Missouri,  and  row  in  the  collection 
of  Charles  L.  Faber. 

Family  CYATHOCRINID^ 

gtathogrinus  faberi,  u.  sp. 

Plate  F,  Fig.  12,   basal  view;   Fig,   13,    azygous  side;   Fig.  14, 
opposite  view;  Fig.  15,  radial  plate  magnified  two  diameters. 

Specimens  medium  size.  Calyx  about  twice  as  wide  as  high, 
somewhat  obconoidal,  most  expanded  on  the  azygous  side.  Su- 
tures distinct.  Surface  pustulous,  the  pustules  sometimes  uniting 
so  as  to  form  lines.     Colamn  round,  medium  siza 

Basals  small  and  form  a  low  cup,  with  a  shallow,  concave  de- 
pression for  the  attachment  of  the  column.  Subradials  nearly  as 
long  as  wide,  the  one  on  the  azygous  side  being  the  largest.  First 
radials  of  unequal  size  and  from  one-half  wider  than  long  to  more 
than  twice  as  wide  as  long,  and  truncated  the  entire  width  above 
for  the  second  radials.  The  facets  are  inclined,  indicating  a  gaping 
suture,  and  they  are  only  slightly  notched  for  the  ambulacral 
canals.  The  azygous  plate  truncates  a  subradial  and  extends  one- 
third  of  its  length  above  the  first  radials. 

This  species  is  distinguished  by  its  form  and  pustulous  surface 
from  all  other  illustrated  species.  There  have  been  several  spe- 
cies, in  this  genus,  described  without  illustrations,  and  we  have 
c  »m pared  this  species  with  the  definitions,  some  of  which  are 
very  unsatisfactory,  but  none  of  them  seem  to  be  like  this  one. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  and  now 
in  the  collection  of  Charles  L.  Faber,  in  whose  honor  we  have 
proposed  the  specific  name. 


FiMtL?  PLATYCRINID^. 

rLATYCRINUS   DODOLAfiBI,   n.   Bp. 

Plate  V,  Fiff.   18.  siile  view;    Fig.  19,   same  mat/nified  two  diam- 

etera.     The  apecimen  is  compressfd  so  as  to  appear  tcider 

ihnn  it  really  ia. 

Species  medium  or  below  medium  size  and  beloDging  to  the 
roond,  bowl-shnped  forma.  Calyx  round,  bowl-Bhaped,  trnncated 
below,  and,  whea  not  compresaed,  about  aa  high  as  nide.  Sutures 
are  not  beveled.  There  is  a  cotistrictiou  juat  above  the  base  ao 
aa  to  form  a  basal  rim.  The  surface  is  furrowed  traosversely 
aoroBS  the  entures  between  the  first  radials  and  longitudiually  from 
the  lower  part  of  the  facet  for  the  second  radials  across  the  basal 
plate,  but  increasing  in  uumber,  so  as  to  cover  the  baeal  plates  to 
the  conetriction  above  the  basal  rim.  These  farrows  do  not  cross 
eaob  other.     The  column  ie  email  and  elliptical. 

Basala  form  a  low  cup  rather  more  than  one-third  the  height 
of  the  calyx.  First  radials  longer  than  wide  and  increasing  in 
width  very  slowly  in  their  upwani  extension,  so  that  the  oalyx  in- 
ffl-easee  in  width  very  little  above  the  basals.  Articulating  facets 
for  the  second  radials  very  slightly  pxcavafed,  about  one  third  the 
width  of  the  plates.  Second  radials  very  short  or  transverBely 
almost  linear.  Third  radials  short,  axillary,  and  bear,  npon  each 
upper  sloping  aide,  the  free  arms.  There  are,  therefore,  ten  arms 
in  this  speciea.  The  arma  are  long,  slender,  composed  of  pro- 
jecting, cuneiform  plates,  bearing  pinnules  alternately.  The  pin- 
nules are  long  and  very  dense.  Our  specimen  ia  on  a  slab  and 
there  are  fragments  of  the  arms  not  illustrated,  which  ahow  (be 
imnaual  density  of  the  pinnules. 

The  superior  face  of  the  Brat  radiala  ia  transverse,  without 
showing  any  evidence  of  iuterradiala.     Vault  unknown. 

This  ia  a  peculiar  epf  cies,  distinguished  by  its  form  and  surface 
ornamentation  from  all  others. 

It  was  found  by  Earl  Douglaaa,  in  whose  honor  we  have  pro. 
posed  the  apecific  name,  on  Bridger  Mountaina,  near  Bozemau, 
Montana,  and  now  in  the  collection  of  S.  A.  Miller.  The  rocks 
from  which  it  was  collected  are  subcarbomferons. 
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FAMILY  GLYPTASTERID^. 

GLYPTASTEB   MILLIGANiU,   D.   sp. 

Pate  V,  Fig,  7,  azygous   side  of  a  small  specimen;  Fig,  8,  side 
view  of  a  larger  specimen;  Fig.  9,  summit 

view  of  same. 

Species  variable  in  size.  Calyx  obpyramidal,  truncated  below 
only  the  size  of  the  column.  Plates  highly  convex.  Radial  ridges 
imperfectly  defined.  Higher  than  wide.  Interradial  areas  flattened 
below  and  depressed  between  the  arms.  Surface  smooth  or  finely 
granular.  Colnmo  pentagonal.  Columnar  canal  small  and  slightly 
cinquefoil. 

Basals  form  a  small  pentagonal  disc,  with  the  angles  directed 
toward  the  center  of  the  subradials.  Subradials  large,  longer  than 
wide,  having  an  angular  ridge  directed  toward  the  center  of  each 
adjoining  first  radial  and  one  toward  an  angle  of  the  basal  disc 
A  transverse  section  is  pentagonal,  with  the  angles  at  the  center 
of  the  subradials,  and  re-entering  angles  at  the  sutures,  as  in  the 
basal  disc  below;  but  from  the  center  of  the  first  radials  upward, 
a  transverse  section  is  pentagonal,  with  the  center  of  the  radials 
in  the  angles.  First  radials  rather  larger  than  the  subradials  and 
a  little  wider  than  long.  The  one  on  the  left  of  the  azygous  area 
hexagonal,  the  others  heptagonal.  Second  radials  much  smaller 
and  hexagonal.  Third  radials  smaller  than  the  second,  axillary 
and  support  the  free  arms. 

The  first  regalar  interradials  are  large,  rest  between  the.  supe- 
rior sloping  sides  of  the  first  primary  radials,  and  are  followed  by 
two  much  smaller  plates  in  the  second  range,  which  unite  with 
smaller  plates  that  graduate  to  those  of  the  vault,  without  any  dis- 
tinct line  of  separation.  One  can  hardly  say  whether  or  not  the 
third  range  should  be  classed  with  the  plates  of  the  vault  The 
first  azygous  plate  truncates  a  subradial,  and  is  followed  by  three 
plates  in  the  second  range,  that  unite  with  plates  which  should, 
probably,  be  classed  with  those  of  the  vault. 

The  vault  is  depressed,  convex  toward  the  center  and  sunken 
toward  the  interradial  areas.  It  is  covered  with  numerous  convex, 
polygonal  plates,  and   bears  a  subcentral    azygous    orifice.     There 


is  B  slight  BwelHng,  commencing  at  the  margin,  io  the  azjgota 
area  and  extending  beyond  the  azygoue  orifice,  that  is  covered 
with  very  small  plafea 

This  is  a  marked  and  peculiar  speciee,  that  cannot  be  mistaken 
for  any  hitherto  described. 

Found  by  Mrs.  J.  M.  Milligao,  of  Jacksanville,  IlliooiB,  in 
whose  honor  we  have  proposed  the  specifia  uame,  in  the  Niagara 
Qroap,  of  Decatur   county,  Tennessee,  and    now  in   her  collection. 

FAMILY  EDCALYPTOCRINID^l 

EDOALYPTOCBINUB  HILLIOAM.C,   □.   sp. 

Plnfv   V,   Fig,  4.  baaal  view;  Fig.  6,  side  viem  ahowing    Ihc   con- 

striclion  of  the  calyx;  Fig.  €,  side  vietc  of  another  specimen 

showing  the  sutures  separating  the  interradials  from 

the  summit  plates  and  constriction  of  the  latter 

above  the  arms,  the  azygous  orifice 

being  at  the  top. 

Species  medium  size.  Calys  enbtnrbinat^,  broadly  constricted, 
in  the  middle  part,  and  truncated  at  the  base.  Surface  smooth  or 
granular,  our  specimens  being  silicified  the  granules,  if  they  ever 
existed,  are  destroyed.     Colnmn  small  and  roond. 

Basals  within  the  calyx  and  with  the  inferior  part  of  the  first 
radials  form  a  pentagonal,  funnel-shaped  cavity  for  the  reception 
of  and  attachment  of  the  colnmn.  First  radials  wider  than  long, 
abruptly  curved  into  the  basal  concavity,  and  upward,  on  the 
oateide,  so  as  to  form  a  sharp,  pentagonal  rim  at  the  base  of  the 
calyx.  Second  radials  quadrangular,  less  than  one-half  wider  than 
long.  Third  radials  somewhat  larger  than  the  second,  beptagooal, 
and  support  on  each  upper  lateral  side,  two  secondary  radials, 
the  last  being  axillary  and  supporting,  npon  its  nearly  traoBveree 
upper  fBC9,  two  arms.  Above  three  or  tour  transverse  plates,  the 
arms  are  composed  of  a  double  s«ries  of  interlocking  plates,  as  in 
olh?r  species.  The  outline  of  each  arm,  however,  is  more  fosiforni 
than  usual. 

The  superior  point  nf  each  third  primary  radial  is  truncated  by 
a  pair  of  elongated  interbrachials  as  in  the  reg;alar  inter- 
brachial  areas,  and  these  are  followed  by  a  long  plate  that  is   di- 
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vided  internally,  and  extends  to  the  top  of  the  arms  where  it 
unites  with  a  Bummit  plate.  The  first  regalar  interradial  is  of 
moderate  size,  ten  sided,  and  followed  by  two  elongated  plates  in 
the  second  range,  and  those  by  a  long  plate  that  is  divided  in- 
ternally and  extends  to  the  top  of  the  arms  where  it  unites  on  either 
side  with  a  summit  plate.  The  arms  "s^hen  closed  are  compact, 
within  furrows  formed  by  the  internal  union  of  the  long  interbrachial 
pla^e^.  There  are  five  plates  at  the  summit  that  form  a  vault, 
which  U  constricted  above  the  tops  of  the  arms,  and  bears  a  cen- 
tral azygous  orifice.  This  structure  of  the  summit  may  be  of 
generic  importance,  and,  if  so,  this  species  would  belong  to 
Hypanlhocrinus.  We  doubt  the  propriety,  however,  of  founding 
SDy  genus  of  crinoids,  on  the  structure  of  the  vault  or  proboscis, 
and,  therefore,  refer  this  species  to  Eucalyptocrinus. 

This  species  is  distinguished  by  the  pentagonal,  funnel-shaped, 
columnar  cavity,  broadly  constricted  calyx,  fusiform  arms,  con- 
stricted vault  and  elevation  of  the  f-zygous  orifice. 

Found  by  Mrs.  J.  M.  Milligan,  in  whose  honor  we  have  pro- 
posed the  specific  name,  in  the  Niagara  Group,  in  Decatur  county, 
Tennessee,  and  now  in  her  collection,  in  Jacksonville,  Illinois. 

ORDER  BLASTOIDEA. 
Family  CODASTERID^. 

CODASTER  JESSIES,   n.   Sp. 

Plale  F,  Fig.  20y  basal  view;  Fig,  21,  side  view;  Fig.  22^  summit. 

Calyx  about  one- fifth  wider  than  high.  Summit  only  moder- 
ately convex.  Transverse  section  of  the  basals  subtriangular,  with 
concave  sides.  Transverse  section  above  the  basals  subpentagonal. 
Surface  without  ornamentation. 

Basals  occupy  nearly  half  the  height  of  the  calyx.  They  are 
longitudinal,  depressed  at  the  sutures  and  rounded  in  the  middle 
part  of  each  plate.  The  point  for  the  attachment  of  the  column 
is  exceedingly  small.  The  two  larger  plates  are  of  equal  size  and 
pentagonal,  the  smaller  one  is  tetragonal.  Radials  equal,  wider 
than  long  and  the  mesial  gibbosity  gives  the  pentagonal  outline 
to  the  summit.  Part  of  the  summit  is  destroyed  in  our  specimen 
12 
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and  hence  only  part  of  it  can  be  described.  The  paeudoambnlacra 
are  very  narrow  and  there  are  only  five  bydrospire  slits  in  ao 
aiea. 

This  Bpeciea  is  distingaiahed  by  its  general  form  and  smooth 
Hurface.  The  depreBsed  satareB  between  the  basals  is  a  distin- 
^uiBhiog  Feature,  and    bo  are    the  five  bydrospire  slits  in  an  area. 

Found  by  Miss  Jessie  Blair,  in  the  Choteau  limestoue,  at  Se- 
dalia,  Missouri,  and  now  in  the  collection  of  8.  A.  Miller.  The 
specific  name  is  given  as  a  compliment  to  the  finder. 

CLASS  CRUSTACEA. 
SUB-CLASS  SIPHOSURA. 
ORDER  EURYPTERIDA. 
Family  EURYPTERIDA 

EPBTPTERC9   K0K0M0ENSI9,   U.   Sp. 

Plate  V,  Fig.  1.  the  loicer  or  ventral  side  of  a  nearly  complete 
specimen. 

This  species  seems  to  be  about  the  size  of  Eurypterua  remipea, 
but  differing  somewhat  in  the  relative  proportions  of  the  body. 
The  carapace  is  roundish  or  somewhat  qnadraugular  with  the  an- 
terior corners  rounded  and  about  seven-eighths  as  long  as  wide. 
The  abdomen  gradually  widens  from  the  carapace  for  three  or 
four  articalatioQS  and  then  contracts  gradually  to  the  last  segment, 
or  it  may  be  said  to  be  somewhat  evenly  rounded  laterally.  The 
posterior  projections  or  angles  of  the  segments  are  only  partially 
preserved  in  our  specimen,  until  the  last  segment  is  reached,  and 
here  they  appear  much  larger  than  is  usual,  in  this  genus.  There 
are  twelve  segments.  Telson  tapers  slowly  to  near  the  end  when 
it  rapidly  tapers  to  the  point.  The  length  of  the  telson  is  about 
two-niuths  of  the  entire  length  of  the  animal. 

There  are  only  two  pair  of  the  palpi  preserved,  in  our  specimen, 
and  they  appear,  as  shown  in  the  illustration.  The  limestone  rock 
is  disposed  in  thin  layers  and  others  may  have  tieen  broken  away 
without  leaving  a  trace  of  their  former  esistence.  The  pair  of 
swimming  feet  are  unusually  large,  but  the  specimen  preserves 
little  more  than  a  bare  outline  of  them.  The  mouth  too  is  in- 
distinct but  the  outline  of  the  small  post  oral    plate  is   preserved. 
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This  species  is  distingnished  from  all  others  by  the  greater 
length  of  the  carapace  in  proportion  to  its  diameter  and  by  the 
shorter  telson.  These  characters  are  obvious.  Its  general  form 
will  readily  distinguish  it  also. 

Of  course,  if  it  never  had  but  two  pair  of  palpi,  this  would  be 
a  very  marked  and  important  distinction;  but  the  parts  preserved 
are  so  much  like  Eurypterus,  that  we  suppose  there  were  four 
p%ir  and  two  have  not  been  preserved. 

Found  in  the  Waterline  Group,  at  Kokomo,  Indiana,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 
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NEW  SPECIES  OP  PALEOZOIC  INVERTEBRATES  FROM 

ILLINOIS  AND  OTHER  STATES. 

BT  S.    A.   MILLEB  AND   WM.   F.   E.    GURLET. 


SUBKENGDOM  MOLLUSCA. 


CL\SS  LAMELLIBRANCHIATA. 
ORDER  SIPHON  IDA. 
FAMILY  OARDIID^. 

LUNULIOABDinM  QBANDE  D.   sp. 

Plate  /,  Fig.  i,  right  valve;  Fig.  2,  left   valve  of  another  spec- 
imen; Fig,  3,  anterior  view  of  same. 

Shell  very  large,  subovate.  Valves  highly  convex  or  tumid. 
Height  about  one-sixth  more  than  the  length.  Anterior  side 
rounded  and  recurved  toward  the  basal  margin.  Posterior  and 
basal  margins  broadly  rounded.  Beaks  near  the  middle,  prom- 
inent and  incurved  over  the  cardinal  line.  Umbones  gibbous  and 
gradually  merged  into  the  convexity  of  the  valves.  Thickness 
through  the  greatest  convexity  of  the  valves  about  one-sixth  less 
than  the  greatest  length.  Surface  marked  by  from  seventy  to 
ninety  fine  radiating  plications,  that  increase  in  size  without  divis- 
ion or  implantation,  toward  the  margin  of  the  shell  Our  speci- 
mens are  casts  but  the  plications  are  so  distinct,  that  without 
careful  inspection,  one  might  suppose  he  was  looking  at  the  shell 
itself.  There  are  some  undefined  concentric  undulations  of  growth 
of  the  shells  preserved  on  the  casts. 

This  species  is  so  different  from  any  other  defined  Lunulicar- 
dium  that  no  comparison  with  any  of  them  is  necessary.  It  may 
not  be  a  Lunulicardium  but  as    the    hinge    line    and  interior  are 


unknown  in  any  epeoiea  of  Lunulieardium  it  is  referred  to  tbe 
Keoas,  bnt  it  approaches  nearer  to  it  iu  exterual  appearance  than 
to  any  other  genue. 

Found  by  B.  A.  Blair  in  rocks  of  the  age  of  the  Hamilton 
(Iroup  at  Providence,  MisBonri,  and  now  tn  the  collection  of  8.  A. 
Miller. 

LnNCLICARDlUM   HETB0E8UM,   n.   Bp, 

Plate  II,  Fig.  26,  right  valve  of  kirtfe  specimen;  Fig.  27,  left 
valve  of  small  specimen;  Fig.  28,  cardinal  view  of  same. 

Shell  small,  obliquely  subovate-  Valve  highly  convex.  Height 
about  one-fourth  more  than  the  length.  Anterior  aide  recurved 
and  merged  into  the  baeal  margin.  Posterior  margin  somewhat 
truncated  and  then  gently  rounded  to  the  post  baeal  extremity. 
Basal  margin  abruptly  rounded  at  the  post  basal  margin.  Beaks 
r  the  middle,  very  prominent  and  incurved  over  the  hinge  line. 
Umbouee  gibbous  and  gradnally  merged  into  the  general  convexity 
of  the  valves.  Thickness  or  width  through  the  greatest  convexity 
of  the  valves  equal  to  the  length.  Surface  marked  by  sixty  or 
seventy  fine  radiating  plications  that  increase  by  implantation  in 
the  nmbunal  region.  There  are  also  undefined  coacentric  undula- 
tions of  growfb  of  the  shelle  preserved  on  the  casts.  Our  speoi- 
mene  arc  caets  quite  well  preservi'd. 

This  species  is  distinguished  by  the  great  convexity  of  the 
valves,  prominent  incurving  beaks  and  retrorse  or  recnrved  ante- 
rior margin. 

Fonnd  by  R.  A.  Blair  in  the  Chouteau  limestones,  near  Sedalis, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 


BLAIIIELLA,  Q.  gen. 
Shell  equivalve,  ineqailateral,  elliptical,  snbovate  or  subcircular. 
Margins  closed.  Beaks  anterior  (o  the  middle  and  incurved.  Um- 
bones  high  and  merging  into  the  general  convexity  of  the  shell 
below.  Cardinal  line  straight  posterior  to  the  beaka  Ligament 
external  and  contained  in  a  groove  along  the  cardinal  line.  No 
cincture  on  the  sides  of  the  values.  Surface  marked  by  concentric 
undulations  or  concentric  lines  of  growth.  There  is  a  concave 
pit  beneath  the  beak  of  the  right  valve,  anterior  to  which  there  is 
a  single  tooth  and  posterior  to  which  there  is  a  strong  bifid  tooth. 
Muscular  impressions  and  pallial  line  not  observed.  Type  B. 
sedaliensis. 


In  general  form  this  genus  most  resembleB  Edmondia  and  if  we 
had  not  found  the  hinge  teeth  and  hinge  line  we  would  have  con- 
tented ourselves  by  referring  the  species  to  that  genus.  But  Ed- 
mondta  has  a  narrow  hinge  and  no  teeth;  while  this  genus  has 
a  wide  hinge,  three  teeth  and  a  pit  beneath  the  beak,  which  sep- 
arate the  genera  into  distinct  families.  Edmondia  is  classed  with 
the  Cardiomorphidce  while  this  genus,  by  its  internal  structure, 
allies  itself  with  radiately  ribbed  shells  and  may  provisionally  be 
referred  to  the  Cardiidce.  The  generic  name  is  in  honor  of  the 
veteran  naturalist  and  collector  B.  A.  Blair,  of  Sedalia,  Missouri. 

BLAIBELLA  SEDALIENSIS,   n.   sp. 

Plate  /,  Fig.  4,  hinge  line;  Fig.  5,  outer  side  of  the  same  shelly 

which  is  eroded;  Fig.  6,  right  valve  of  a  cast;  Fig.  7, 

right  valve  of  another  cast;   Fig,  8,    Cardi 

nal  view  of  the  same  specimen. 

Shell  Bubovate  to  subcircular.  Length  from  one  fifth  to  one 
fourth  greater  than  the  height.  Cardinal  line  straight,  posterior 
to  the  beaks,  and  more  than  half  the  length  of  the  shell.  An- 
terior, posterior  and  basal  margins  rounded.  The  posterior  mar- 
gin a  little  more  acutely  rounded  than  the  anterior,  and  the  basal 
margin  more  broadly  rounded  than  either  of  them.  Valves  regu- 
larly convex  and  somewhat  gibbous  in  the  umbonal  region.  Width 
or  thickness  through  the  valves  nearly  equal  to  half  the  greatest 
length  of  the  shell.  Beaks  forward  of  the  line  of  the  anterior 
third,  prominent,  and  incurved  over  the  hinge.  Post  cardinal  and 
antero-cardinal  slopes  concave.  Shell  thick  on  the  cardinal  line 
and  at  the  anterior  end.  Cardinal  line  grooved  eztemally  for  the 
ligament.  Large  concave  pit  beneath  the  beak  of  the  right  valve, 
anterior  to  which,  there  is  a  long  tooth,  and  posterior,  to  which, 
there  is  a  strong  bifid  tooth.  Surface  marked  by  very  numerous 
concentric  lines  of  growth. 

Found  by  B.  A.  Blair  and  also  by  S.  A.  Miller,  in  the  Chou- 
teau limestone,  near  Sedalia,  Missouri,  and  now  in  the  collection 
of  S.  A.  Miller. 


Family  CARDIOMORPHID^. 

edxondia  albeb8i,  d.  sp. 
Pltiie  I,  Fig.  fl,  right  valve;  Fig.  10,  left  valve  of  another  speci- 
men; Fig.  It,  cardinal  view  of  same  specimen  with  point 
of  beak  of  left  valve  broken  off,  ami  beak  at 
right  valve  broken  off. 

Species  rather  lar};;e,  sii  apecimene  st  band,  one  emaller  and  one 
larger  thau  either  one  illuatrated.  Shell  snbcircular,  our  epeci- 
mens  are  casts,  and  the  length  and  height  aresubeqaal.  Cardinal 
line  is  gently  curving,  anterior  end  somewhat  sharply  rounded, 
posterior  end  snbtruncate,  shell  most  produced  at  the  posterior 
lower  margin.  Beaks  a  little  forward  of  the  central  part,  high, 
and  GDrviog  over  the  cardinal  line.  Umbones  high,  anterior  and 
posterior  sides  sobanf^lar,  the  angnlarity  merging  below  into  the 
general  convexity  of  the  shell.  Valves  somewhat  gibboas  in  the 
middle  parL  Pallial  line  curves  quite  regularly  and  is  near  the 
margin.  Surfaces  of  the  casts  retain  the  evidences  of  five  concen- 
tric lines  on  the  shell. 

We  have  little  doubt  about  the  generic  reference  of  this  species, 
though  the  hinge  ia  unknown,  and  it  bears  no  near  resemblance, 
in  form,  to  any  other  described  species. 

Found  by  B.  A.  Blair,  in  the  Chouteaa  limeetone,  at  Sedalia, 
Missoari,  and  now  in  the  collection  of  S.  A.  Miller.  The  apeoific 
name  is  in  honor  of  Mr.  A.  Albers,  a  veryf^ood  palseontologist  as 
well  as  an  excellent  artist. 

OH£NOMYA  LONQA,  n.  Bp. 
Plate  I,  Fig.  12,  cardinal  vietc;  Fig.  13,  left  valve. 
Species  medium  size.  Shell  more  than  three  times  as  large  as 
high.  Cardinal  line  concave,  less  than  half  the  length  of  the 
shell.  Ligament  external.  Anterior  end  narrowly  rounded  and 
closed.  Posterior  end  widely  gaping,  dilated  and  produced  nearly 
half  the  length  of  the  shell,  from  the  end  of  the  hinge  lino,  to 
the  postero-basal  margin.  Baeol  margin  nearly  straight,  though 
slightly  constricted  in  the  middle  part  Beaks  near  the  anterior 
end,  somewhat  acute  and  incurved.  Umbonal  area  depressed  and 
from  which  arises  a  broad  undefined  cincture,  that  ezteuds  to  the 
basal  margin.      Post  umbonal  slope  angular,   bat  gradaally    loeea 


the  aDgularity,  posterior  to  the  end  of  the  .  hinge  line,  and  mer- 
ges into  the  general  convexity  of  the  shell,  toward  the  post-basal 
extremity.  Dorsal  side  of  .eash  valve  flattened  and  inclined  from 
the  post  nmbonal  slope  to  the  external  ligament.  Surface  marked 
by  strong  concentric  lines  of  growth  below  the  post  nmbonal  slope 
but  between  that  and  the  hinge  line  the  concentric  lines  are  much 
smaller. 

This  is  a  marked  species  and  no  comparison  with  any  other  is 
necessary. 

Found  by  B.  A.  Blair,  in  the  Chouteau  limestone,  near  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

8PHEN0TU8  8INUATUS,  U.   Sp. 

PUite  If,  Fig.  29,  right  valve  of  large   specimen;   Fig.  30,  left 
valve  of  a  smaller  specimen  believed  to  belong  to^ 

the  same  species. 

Specimens  variable,  in  size,  from  one-half  as  large  as  the 
smaller  one  illustrated  to  one-fourth  larger  than  the  larger 
illustration.  Shell  trapezoidal.  Cardinal  line  straight  or  slightly 
arched.  Anterior  end  gently  rounded  below  the  beaks.  Posterior 
margin  obliquely  truncate  and  then  rounded  into  the  basal  margin. 
Basal  margin  broadly  and  slightly  conibtricted  in  the  middle  part. 
Valves  depressed  convex  on  the  sides  but  more  gibbous  in  the 
nmbonal  region.  Length  twice  as  great  as  the  height.  Beaks  at 
the  anterior  end,  small,  flattened  and  appressed.  Umbones  angular 
from  the  beak  down  the  posterior  slope  to  the  post  inferior  ex- 
tremity. Post  cardinal  slope  convex  and  marked  along  the  center 
by  a  median  angular  ridge,  in  some  specimens,  and  by  two 
median  ridges  separated  by  a  concave  furrow  in  others,  which 
eitend  to  the  lower  end  of  the  oblique  truncation  of  the  posterior 
margin.  On  our  larger  specimens,  which  we  regard  as  the  types 
of  the  species,  there  are  two  median  ridges,  on  the  posterior 
cardinal  slope,  and  only  one,  on  the  smaller  specimens.  Cincture 
oblique  and  extends  from  the  beak  to  the  constriction  in  the  basal 
margin.  Surface  marked  by  concentric  lines  of  growth.  All  of 
our  specimens  are  casts.     No  part  of  the  shell  is  preserved. 

This  is  a  marked  species  and  no  comparison  with  any  other  is 
necessary. 

Found  by  B.  A.  Blair,  in  the  Chouteau  limestone,  near  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 
—2 


OBDER  AStPHONlDA. 

Family  AUCIDvE. 


I 


MACBODON   FACETOS,   D     Bp. 

Plate  I,  Fig.  14,  cardinal  view;  Fig.  15,  rijfkt   valve,  both    emU 

of  ihe  apecimen  are  broken;  Fig.  IS,  surface  a/  the 

POft  magnified  six  diameters. 

Species  emftll  Our  specimene  are  casts  bat  part  of  tlie  BarFace 
markings  of  the  shell  are  preserve^l.  Shell  elongate,  about  or 
more  than  twice  as  long  as  high;  highest  about  the  anterior  third. 
Valves  ooavex  and  thickneHS  about  equal  to  tbe  height.  Cnnlinn] 
line  Btraight  and  a  little  short  of  thf  greatest  length  of  the  BbeU. 
Anterior  end  angular  at  thf  cardinal  line  and  then  rounded  into 
the  basal  margin.  PoBterior  end  obliquely  truncated,  from  the 
end  of  the  cBrdinal  line,  and  then  narrowly  rounded,  at  the  post- 
basal  extremity,  into  the  basal  margin.  Basal  margin  broadly  and 
somewhat  evenly  rounded.  Beaks  near  the  anterior  end  and  in- 
onrved  above  the  hinge  line.  Uinbones  prominent  and  fading 
into  the  general  convesity  of  tbe  shell.  Post-uiubonal  slope  sub- 
angular  and  extending  to  tht^  poat-baaal  extremity.  No  cincture. 
Cardinal  slope  couchvb.  Surface  mavketl  by  concentric  tines  of 
KTOwth  that  are  plainly  Tisible  to  the  unaided  eye,  and  by  fine 
radiatiDg  atriie  that  give  a  beaatifal  oancellsted  structure  to  the 
cast  under  an  ordinary  magnifier.  This  surface  ornamentation  is 
doabtless  plaioly  visible  on  the  shell  itaelf. 

Thia  species  will  be  readily  diatingaiBhed  by  its  general  form, 
obiiqnely  truncated,  poeterior  end,  concave  cardinal  slope  and 
surface  omamenfation. 

.    Found  by  K.  A.  Blair  in  the  Chouteau  limestone,  near  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

HACRODOK  TETTISENBIS,  n.  sp. 
Plate  II,  Fig.  17,  right  valve;  Fitj.  18,  right  valve  of  a  larger 
specimen,  with  the  anterior  end  broken  off. 
Species  below  medium  size.  Shell  anbelliptical  or  subovale, 
wider  behind.  Length  about  one  and  two-thirds  the  height. 
Cardinal  line  straight  and  almost  equaling  the  greatest  length  of 
the  shell.  Anterior  end  gently  rounded  into  the  basal  mai^o. 
Posterior    end    somewhat    subtrnncated    iu  tbe  upper    part    and 
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rounded  into  the  basal  marf^n.  The  basal  margin  in  the  sabellip- 
tical  specimens  is  broadly  roanded,  bat,  in  the  subovate  speci- 
mens, the  postero-basal  margin  is  somewhat  produced  and  more 
abruptly  rounded.  Valves  compressed  or  only  moderately  convex. 
Beaks  a  little  anterior  to  the  middle,  obtuse  and  rising  slightly 
above  the  cardinal  line.  Umbones  gently  convex  with  a  slightly 
angular  posterior  slope  that  merges  into  the  general  convexity  of 
the  shell  near  the  postero-basal  margin.  Shell  marked  by  regular 
concentric  lines  of  growth,  and  a  few  obscure  radiating  lines  on 
the  posterior  umbonal  slope. 

This  species  most  resembles  Macroilon  hamiUoniiv.,  but  is  dis- 
tinguished from  that  species  by  being  shorter  in  proportion  to  its 
length,  subaogular  posterior  umbonal  slope,  and  the  absence  of 
radiating  lines,  except  obscure  ones  on  the  posterior  umbonal 
slope.  The  surface  ornamentation  is  a  prominent  feature  in 
M.  hamillonicB  while  the  lines  on  this  species  are  quite  incon- 
spicuous, though  our  shells  are  finely  preserved. 

Found  by  B.  A.  Blair,  in  the  Chouteau  limestone,  near  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

MAOllODON  BLAIBI,    n.   sp. 

Plate  Jit  Fig.  19,  right  valve  of  a  large  specimen;  Fig.   20,  left 
valve;  Fig.  21,  left  valve  of  a  small  specimen;  Fig.  22, 
cardinal  view;  Fig.  23,  left  valve  of  same  show- 
ing some  of  the  shell  at  the  posterior  end;  the 
basal  margin   is  eroded;  Fig.  24,  left 
valve  of  a  medium  specimen. 

Specimens  in  this  species  variable  in  size,  from  small  to  large. 
Shell  elongated,  about  twice  as  long  as  high.  Highest  near  the 
anterior  third.  Valves  convex,  thickness  about  two-thirds  the 
height.  Cardinal  line  straight  and  constituting  the  greatest 
length  of  the  shell.  Anterior  end  angular  at  the  cardinal  line 
and  gently  recurved  to  the  basal  margin  like  the  prow  of  a  boat 
Posterior  end  truncated  to  near  the  post-basal  margin  and  then 
abruptly  rounded  into  the  base;  sometimes  the  cardinal  line  ter- 
minates in  an  acute  point  and  the  truncated  end  is  incurved  to 
near  the  post-basal  margin.  Basal  margin  broadly  rounded  or 
nearly  parallel  with  the  cardinal  line  in  the  middle  part  Beaks 
peair  the  anteripr  fhi^d   of   the  sbell,   somewhat  ac^t^   l^ld  risipff 
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above  the  hinge  line.  Urabooe*  sliKhtly  ilepreased,  with  an  un- 
defined sulcus  uosr  the  heaks,  which  fados  out  ou  the  convex  part 
of  the  ehell,  and  does  not.  produce  n  constriction  nt  the  b&eni 
margin.  PoHt-umbonal  elope  Ruhaugular  and  extends  to  the  post- 
baeal  margin.  Burfnce  marbt-d  by  con  ceu  trie,  laiuelloee  Vmi-d  nf 
growth  and  finer  radiating  striio  that  are  plainly  visible  OQ  tlii) 
casta,  to  the  unaided  aye,  but  on  the  afaell  itself  presents  a  beau- 
tiful cancellated  ornameutation. 

This  ie  a  very  handsome  aoti  marked  species  that  cannot  be 
miBtsken  for  any  other. 

Found  by  It.  A,  Blair  a^d  S.  A.  Miller,  in  the  Chouteau  liuie- 
stone,  near  Sedalia,  Mo.,  and  now  in  the  collection  of  S.  A.  Mil- 
ler. The  specific  naoie  is  iu  honor  of  the  veteran  collector,  B. 
A.  Blsir. 

Family  AVICULID.E. 

PO8ID0NOMYA   LASALLENBIS,   n.   ep. 
Plate  I,  Fig.  17,  left  rahe;  Fig.  18,  same  magnified  iim  diamefcrs. 

Species  medium  size.  Shell  subovate.  Anterior  margin  ob- 
liquely truncated  in  front  of  the  beaka,  and  then  vertically,  bo  as 
to  leave  a  small  ear  in  front,  and  then  broadly  rounded,  which  is 
continned  regularly  into  the  bnaal  margin.  Uin^e  line  straight 
posterior  to  the  beaka,  slightly  elevated  and  terminates  iu  an  ob- 
tuse extremity.  Posterior  margin  below  the  wing  broadly  rounded 
which  is  continned  regularly  into  the  evenly  ronuded  base.  The 
posterior  wing  is  fiat,  and  separated  from  the  body  of  the  shell 
by  an  oblique  nadefioed  sulcna.  Beak  anterior  to  the  middle  of 
the  shell,  acute  but  not  projecting  much  if  any  above  the  hinge 
margin.  Umbones  convex,  and  merging  into  the  general  con- 
vexity of  the  shell.  Surface  marked  by  six  or  seven  distant,  ele- 
vated, concentric  rounded  ridges  that  do  not  appear  as  concentric 
undulations  of  growth,  but  as  distinct  lines  of  Burface  ornsmen- 
tatioD.  Between  these  rounded  ridges  there  are  numerous  fine 
concentric  lines. 

This  species  is  so  different  from  all  other  forms  that  have  been 
referred  to  Posidonomya  that  it  is  with  some  hesitation  we  refer 
it  to  that  genus.  It  is  an  aviculoid  shell  and  seema  to  be  nearer 
to  that  genus  than  to  any  other  in  the  family  Aviculidce. 

Found  in  the  Coal  Measures  at  La  Salle,  Illinois,  and  now  in 
the  collection  of  Wm.  F.  E.  Gurley. 
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LIOPXEBIA   BUDOYATA,   D.    sp. 

Plate  II,  Fig.  7,  left  valve;  jxirt  of  the  ear  broken  avoay;  Fig,  8, 
right  valve  of  another  specimen;  Fig.  9,  left  valve 

of  another  specime^i. 

Species  mediuiu  size,  subrhomboidal.  Body  obliquely  sabovate. 
Anterior  margin  nearly  straight  above  and  abraptly  roauded  into 
the  basal  margin  below.  Basal  margin  narrowly  rounded.  Pos- 
terior margin  somewhat  straight  above  and  abruptly  rounded  into 
the  basal  margin  below.  Hinge  line  straight  from  the  anterior 
side  of  the  beak  to  the  posterior  extremity,  and  nearly  as  long  as 
the  shell.  Beak  of  each  valve  obtuse  and  situated  near  the  an- 
terior side  of  the  shell.  It  is  separated  from  a  short  ear  by  an 
undefined  longitudinal  sulcus.  Both  valves  are  moderately  gib- 
bous, the  left  valve  rather  more  convex  than  the  right.  The  pos- 
terior umbonal  slope  is  rounded  and  soon  merges  into  the  general 
convexity  of  the  shell.  The  wing  is  flat  and  terminates  in  a  long 
acute  extremity.  The  shell  is  marked  with  concentric  lines  of 
growth. 

All  of  our  specimens  are  casts  and  the  left  anterior  ear  is 
always  injured.    No  radiating  lines  are  discernable. 

This  is  a  shorter  form  with  a  larger  wing  than  L.  apeciosa, 
and  its  general  outline  will  (Ustinguish  it  from  all  other   species. 

Found  by  B.  A.  Blair,  in  the  Chouteau  limestone,  near  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

LIOPTEBIA  SPEGIOSA,  n.   sp. 

Plate  II,  Fig.  10,  left  valve,  slightly  broken  anterior  to  the  beak. 

Species  rather  above  medium  size,  subrhomboidal.  Body  narrow 
above  and  obliquely  elongate- ovate.  Anterior  margin  broadly 
rounded  above  and  abruptly  curving  into  the  basal  magiu  below. 
Posterior  margin  ne<  riy  straiffht  until  it  rounds  into  the  basRl 
margin.  Hinge  line  straight  from  the  anterior  side  of  the  beak 
to  the  posteri6r  extremity  and  about  half  the  length  of  the  shell. 
Beak  of  the  left  valve  obtuse  and  situated  near  the  anterior  end 
of  the  shell  It  is  separated  fram  a  short  ear  by  an  undefined 
longitudinal  sulcus.  The  umbonal  region  is  somewhat  gtbboup, 
but  the  greater  gibbosity  of  the  valve  is  in  the  middle  part 
The  posterior  umboual  slope  is   subangular   above   but  gradually 
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fades  RWsy  fwlnv  ntid  is  lost  iti  llip  K'^uetal  ctQvoxity  of  the  shell. 
The  wiDg  is  biuhII.  But  aud  Lds  au  acute  extremity.  Shell  uiarketl 
with  distaut  ooDoeutnc  lines  of  growth. 

All  of  our  spei-imeDB  are  casls  of  the  left  valve,  no  [>art  of  th« 
shell  ie  prt^servtH],  hd<1  uo  radialiug  lines  are  dieceruBble. 

Tbis  kpeci«B  ia  diatiugutshed  liy  its  oblique,  elongate- ovale  form 
KUil  amall  poslerior  wiug. 

Found  by  Miss  Jf8ei«  Blair,  in  the  Chouteau  limcstoue,  near 
Sedalta,  Miesoari,  and  now  iu  tho  collectioa  of  S.  A.  Miller. 

Familv  M\"TIUU.E. 
MVTri,ABL-A.   JKBSIKK,  U.    bp. 

PUiir  II,   Fiij.    I,  U'fl  vnli-e  netirty  mmjileie;  Fiij.  2.  another  left 

Vfiloe  with  more  of  the  {interior  etui  broken  off;  Fiy.  ;!,  jxtrt 

vf  another  Uft  relive;  Fig.  J,   uuferior  ifid  of  right  valve 

complaie;  Fiy.  5,  anterior  end  of  left  vulee  complete, 

small    fpecimev.    Fin-  U,   part   of  the  surface 

of  the   skffll   nui(inified  four  Jtamelers. 

Our  epecimpna  are  qaite  variablf,  from  meduim  to  cousideralily 
above  lut^ditim  iu  »!»<!. 

Shell  obliqae,  elongate,  sabelliptical,  with  venticose  valves  iu 
middle  part,  where  it  is  soboylindricftl.  The  diameter  throaKh 
the  valves  in  the  middle  area,  is  nearly  eqnal  to  the  diatanoe 
from  the  hinge  to  the  basal  margin.  Posterior  end  of  the  shell 
cuneiform  and  nartowly  ronad^d.  Basal  margin  of  the  shell 
obliqoe,  nearly,  straight  or  sliKbtly  arcnate.  Hinge  line  about 
half  the  length  of  the  shell,  slightly  arching.  Foaterior  to  the  end 
of  the  hinge,  the  shell  is  slightly  arcuate  until  it  adrnptly  curves 
into  the  post-basal  margin.  Beaks  obtuse  and  terminal  at  the 
aoterior  end.  Umboaes  high  and  abrnp'ly  ronnded  to  the  hiufie 
line,  posterior  to  which  the  umbonal  slope  merges  into  the  caueate 
form  of  the  shell.  Surface  marked  by  concentric  lines  of  growth. 
Shell  thin. 

This  species  is  readily  distinqnisbed  by  its  general  elongate 
form  from  all  others.  We  have  numerous  fragments  of  this  spec, 
ies  but  moet  of  them  are  cast.'i.  Fart  only  of  the  sbelt  ia  preaervecl 
ou  a  few  of  the  fregmeuls. 
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Foand  by  R.  A.  Blair,  S.  A.  Miller  and  Mies  Jessie  Blair,  in 
whose  honor  we  have  proposed  the  specific  name,  in  the  Chouteau 
limestone,  near  Sedalia,  Missouri,  and  now  in  the  collection  of  S. 
A.  Miller. 

Family  MODIOMORPHIDiE. 

ELYMELLA   MISSOUBIENSIS,  U.   sp. 

Pla'e  II,  Fig.  11,  left   valve;  Sig  12,  cardinal  view  of  a  cast. 

Species  medium  size.  Shell  subelliptical,  narrower  in  front 
Length  twice  as  great  as  the  height.  Cardinal  line  straight  pos- 
terior to  the  beaks,  but  abruptly  dropping  in  front  Anterior  end 
narrowly  rounded.  Posterior  end  broadly  rounded.  Basal  margin 
rounded  more  gently  at  the    anterior    than    at    the  posterior  end. 

Lunnule  deeply  impressed.  Posterior  cardinal  slope  concave. 
Valves  convex  and  somewhat  gibbous  in  the  umboual  region. 
Beaks  at  the  anterior  end  rounded  and  incurved  over  the  cardinal 
line.  Umhones  high  and  broadly  rounded.  Posterior  umbonal 
slope  subangular  at  first,  but  the  angularity  gradually  fades  away 
and  the  umbonal  ridge  is  merged  into  the  general  convexity  of  tl  e 
shell.     Surface  marked  by  fine  oonc^tric  striae  growth. 

There  may  be  some  doubt  about  the  reference  of  this  species 
to  Elymella,  as  it  is  quite  distinct  from  the  forms  Hall  referred 
to  that  genus.  But  we  think  it  resembles  Elymella  more  than 
Modiomorpha  and  it  certainly  belongs  to  one  of  the  genera.  In 
fact  Hall  only  regarded  Elymella  as  a  subgenus  of  Modiomorpha 
but  we  prefer  to  treat  them  at  present  as  distinct  genera. 

Found  by  B.  A.  Blair  in  the  Chouteau  limestone,  near  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

CYPRIOARDELLA   EXIMIA,   U.   sp. 

Plate  II,  Fig.  2n,  left  valve  tmth  posterior  end  broken  off. 

Species  medium  size.  Shell  subrhomboidal  to  subtriangular. 
Length  one-half  greater  than  the  height  Anterior  end  abruptly 
truncated  anterior  to  the  beaks  and  then  prolonged  at  the  antero- 
basal  extremity  and  abruptly  rounded  into  the  basal  margin.  Car- 
dinal line  arcuate.  Posterior  margin  oMique^y  Irnncafed,  pro- 
longed at  the  post  basal  extremity  and  rapidly  rounded  into  the 
basal  margin.  Basal  margin  broadly  and  regularly  rounded. 
Beaks  at  the  anterior  end  and  obtuse.     Umbonea  prominent    Um- 
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boDftI  riilge  ADgnlar  and  extending  to  the  poBtbasal  extremity. 
VslveB  Bomewhat  Hatteneil  below  the  nmbonefl  and  bearing  an  unde- 
lliicd  filiallow  fiult'na  that  becomea  obsolete  before  reaching  Ihe  baaai 
mnrgiu.  Poet-cardinal  slope  tlatteneil,  Surface  oF  the  crista  marked  by 
faint  concenlric  tinea.  We  have  four  apecimeue  belonging  to  this  8pe- 
cieB,  all  of  them  are  casts,  and  each  one  is  broken  at  some  point, 
but  together,  they  show  the  entire  valves.  No  part  of  the  shell 
is  pre8erve<],  anil  no  muscular  scars  can  be  distingaished. 

While  this  species  has  little  resemblance  to  any  other  nne  in 
this  genua,  we  have  little  doubt    that  it  ie    a    )rne  Cupririinli-Utt. 

Found  by  It.  A.  Blair,  in  the  Chouteau  limestone,  at  Smlalia, 
Miaeonri,  and  dow  iu  the  collection  of  S,  A.  Miller. 

Familv  ORTHONOTID-«. 

PAL-KOSOLEN  0CCIDESTALI8,   n.   sp. 

Plnle  II,    Fiji.  13,  cnrdinnl    new/    Fir/.    14,    left   valve   of   anmc 

specimen,  lite  jmsferior  pari  is  broken  away. 

Upecies  (jnite  as  large  or  larger  than  the  type  of  the  genus. 
Shell  solenoid  but  the  true  length  unknowu.  From  other  frag- 
nients  than  the  cue  illnBtraled  it  ie  inferred  that  it  represents 
only  the  anterior  half  and  that  the  length  is  firo  times  the  height, 
bnt  it  may  hi  only  foor  times  the  height  Shell  subcyliudrical, 
basal  and  cardinal  margins  snbparallel.  Anterior  end  obtnsely 
pointed.  Foeterior  end  nnknown.  Beaks  n6&r  the  anterior  end, 
low,  but  curved  over  the  cardinal  line^  UmboDes  rounded  and 
fade  away  into  the  general  convexity  of  the  shelL  Moscnlar  im- 
preaaion  large,  ronnd  and  anterior  fo  the  beaks.  Ligament  evi- 
dently external.  Pallial  line  not  observed.  Hinge  t^eth.  if  any, 
unknown.  Surface  marked  with  distant  concentric  lines  of  growth 
which  are  crossed  by  a  few,  distant,  radiating  lines  shown  upon 
the  cast     The  shell,  itself,  is  not  preserved. 

This  species  is  readily  diBtingnisbed  from  P.  siliquoideus,  the 
only  other  known  species,  by  the  general  oatline  and  surface 
characters,  and  yet,  we  think  they  are  coogeperic.  The  moscalar 
impression  is  nnknown  in  P.  ailiquoideua,  bnt  it  most  be  quite 
small,  while,  in  this  species,  it  ia  very  larga  P.  ailiquoideiia 
shows  no  evidence  of  an  external  hinge  ligament,  and  Hall  aaid 
that  it  was,  probably,  inlernRl;  but  this  speoies,  we  think,  clearly 
had  an  external  lament 

Found  by  R.' A.  Blair,  in  the  Chouteau  limestone,  near  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A,  Miller. 


17 
Family  CYTHERODONTID^. 

SCHIZODUS  SEDALIENSIS,   S.   sp. 

Plate  II,  Fig.  15,  cardinal  view;  Fig.  16,  right  valve. 

Species  mediam  or  below  mediatn  size.  Shell  subquadrate. 
Our  Bpecimens  are  casts,  and  somewhat  compressed  or  only  mod- 
erately convex.  Len^h  somewhat  greater  than  height.  Anterior 
end  rounded.  Basal  margin  broadly  rounded.  Posterior  end  snb- 
trancate  and  gradually  rounded  into  the  basal  margin.  Cardinal 
line  straight  and  prolonged  posteriorly  which  produces  the  sub- 
quadrate  outline  to  the  shell.  Beaks  anterior  to  the  middle  of  the 
shell,  acute,  and  rising  above  the  cardinal  line  where  they  are 
slightly  incurved.  Posterior  umbonal  slope  somewhat  angular  and 
fading  away  toward  the  lower  posterior  part  of  the  shell.  Ante- 
rior umbonal  slope  rapidly  merges  into  the  depressed  convexity  or 
cuneiform  shape  of  the  shell.  Pallial  line  regularly  curves  from 
one  muscular  scar  to  the  other.  Posterior  end  of  the  cardinal 
line  subalate.  Surface  of  the  casts  smooth  and  outline  of  the 
muscular  scsirs  not  indicated. 

This  species  is  readily  distinguished  from  all  others,  but  is 
probably  as  nearly  related  to  S.  medinensis  as  to  any  other.  But 
the  shell  of  that  species  lias  a  subtrigonal  outline,  while  the  out- 
line of  this  species  is  subquadrate. 

Found  by  B.  A.  Blair,  in  the  Chouteau  limestone,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

Bemarks — We  have  found  no  species  among  the  Lamellihranchs, 
from  the  Chouteau  Group  of  Missouri,  that  occurs  in  any  h^'gher 
or  lower  Group  of  rocks.  The  genera,  however,  with  the  exception 
of  Blairella,  the  new  genus  above  described,  are  known  to  range 
geologically,  as  follows:  Posidanamya,  from  the  Upper  Silurian 
to  the  Coal  Measures;  Macrodon,  Schizodus,  Lunulicardium  and 
Ednumdia  from  the  Devonian  to  the  Coal  Measures;  Elymella  and 
SphenotiLs  from  the  Devonian  to  the  Chouteau;  Cypricardella  from 
the  Devonian  to  the  Warsaew;  Mytilarca  from  the  Upper  Silurian 
to  the  Chouteau.  Lioptcria  and  Palceosolen  were,  heretofore, 
known  only  from  Devonian  rocks,  and  their  range  is  now  extended 
to   the   Cnouteau.      Chcenomya   was,  heretofore,  known   only  fron^ 

• 

the  St  Louis  Group  to  the  Coal  Measures  and  it  is  now  brought 
down  to   the  Chouteau.     Species,   heretofore  described,  from   the 
—3 
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Choateaa  not  referable  to  either  of  the  above  named  genera,  belong 
to  Pemopeclen,  which  ranges  from  the  Chouteau  to  the  Coal 
Meaauree,  aad  Orummyaiit,  whicli  ranges  from  the  Upper  Silurian 
to  the  Chontegu. 

The  poaitioD  of  the  Chouteau,  at  tbe  base  of  the  Sabcarboni- 
ferous  Hyatem  and  above  the  Devouian,  is  well  established,  hy  its 
crinoidal  fauna;  but  the  Lamellibrau^ha,  as  above  aet  forth,  furnish 
additional  evidence  of  ite  placfl  in  the  geological  colDmn,  that  can- 
not be  raieunderBlood  by  auy  palipontologiat  We  have  seen  fra^- 
mdnts,  too  poor  for  specitic  description,  from  the  Chouteau,  be- 
longint^  to  four  other  genera  of  LamelUbrancha,  which  farther 
support  the  conclusion  derived  from  those  above  described. 


CLASS  GASTROPODA. 

ORDER  BRANCHIFERA. 

Family  PLEUROTOMARIIDiK. 

HURCHISONIA    IXDIANEN8I8,   n.   Sp. 

Plnle  II,  Fig,  31,   laternt   view,  part  of  the   shell   is    prrsprvcil 

find  tt  little  of  the  surface  omamentfilion;  Fig.  H'J, 

part  of  surface  viagnijied. 

Species  very  lai^e.  Shell  elongated  bo  as  to  be  from  one-foartb 
to  one-third  higher  than  wide.  Volntiona  five  or  sis.  Only  three 
volutions  are  preserved,  in  our  specimen,  but,  at  least,  two  are 
broken  away.  Tbe  last  volution  is  sharply  angntsr  at  the  pe- 
ripheral band,  those  toward  the  apex  obtusely  angular.  The  body 
whorl  is  rounded  below,  and  slightly  concave,  from  the  sutare  to 
tbe  peripheral  angle.  The  concave  depression  is  more  strongly 
marked  on  the  volutions  toward  tbe  apes,  between  the  suture  and 
tbe  periphery.  Umbilicus  open.  Aperture  subquadrate,  about  as 
high  as  wide,  notched  at  the  periphery.  Suture  canaliculate. 
Surface  marked  by  fine  strin;  directed  gently  backward  from  tbe 
suture.     No  revolving  ridges. 

This  species  ie  readily  diatinguished  by  its  Urge  size,  general 
form,  angular  wborip,  subquadrate  aperture,  open  umbilicus  ami 
surface  ornainentatioD.  We  do  not  know  of  any  nearly  related 
species. 

Found  by  Gea  K.  Greene  in  the  Kuobstone  Group,  at  New 
Albany,  Indiana,  and  now  in  tbe  collection  of  Wm.  F.  £.  Gurley. 
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Family  CYCLONEMID^ 

HOLOPEA   GBANDIS,   D.   sp. 

Plate  ITf  Fig.  33,   basal  view,  showing   the   form   of  the   mouth 

and  the  open  umbilicus;  Fig.  34,  lateral  view, 

one  whorl  broken  off  at  the  apex. 

Species  very  large.  Shell  aboat  as  high  as  wide.  YolatioDs 
large,  ventricose,  and  iucreasing  rapidly  from  the  apex.  Four  vo- 
lutioQS,  regalarly  rouadod  externally.  Satares  sharply  defined. 
Umbilicus  open.  Apertare  rounded,  subovate,  somewhat  flattened 
on  the  inner  side,  where  it  is  in  contact  with  the  preceding  volu- 
tion. Surface  ornamented  with  larger  and  smaller  revolving  strisB, 
which  are  crossed  by  finer  oblique  lines  that  cancellate  the  shell. 
On  the  body  whorl,  the  largest  revolving  ridge  is  above  the  pe- 
riphery, and  the  lines  from  the  suture  are  directed  obliquely  back- 
ward to  it,  and  then  curve  forward  from  it,  and  then  backward 
over  the  lower  rounded  side  of  the  volution. 

This  species  cannot  be  classed  with  P^euro/omaria, because  there 
is  no  notch  in  the  aperture.  It  is  not  a  Cyclonema,  because  it 
has  an  open  umbilicus.  It  agrees  with  tbe  (reneric  characters 
ascribed  to  Holopea,  and  for  that  reason  it  is  referred  to  that 
genus.  There  is  no  described  species  of  Holopea  so  much  re- 
sembling it,  that  any  comparison  is  necessary. 

Found  by  Geo.  K.  Oreene  in  the  Knobstone  Group,  ner  New 
Albany,  Indiana,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

CYCLONEMA   PULCHELLUM,   n.   Sp. 

Plate  III,  Fig.  6,  lateral  view  of  a   specimen    embeded  in  rock. 

Shell  large,  elongate,  subglobose-conical.  Height  greater  than 
the  width.  Volutions  six,  the  apex  is  broken  off  from  the  speci- 
men illustrated.  The  volutions  gradually  expand  from  the  apex 
to  the  last  one,  which  rapidly  enlarges  to  a  very  ventrioose  whorl. 
No  umbilicus.  The  aperture  is  embedded  in  the  rock,  in 
our  specimen,  but  it  is  apparently  subcircular.  Suture  sharp- 
ly defined  not  canaliculate.  There  are  three  strong  revolv- 
ing carinsB  on  each  whorl,  somewhat  equally  distant  from  each 
other  and  the  suture,  on  the  smaller  volutions,  and  without  di- 
verging from  each  other  or  leaving  the  suture,  they  all  occur,  on 
the  upper  part  of  the  ventricose  whorl,  above  the  periphery. 
There  are  a  few  smaller  revolving  carinae  that  increase  in  number 
and  spread  over  the  last  ventricose  volution.  There  are  numer- 
ous   finer    strinB   directed    gently    backward    from  the  suture  that 
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I  the  revolving;  oariose  in  Bigmoid  fiexares  and  creoalate  tbe 
?  eo  as  to  bpantifully  ornament  tlio  sliell.  The  creDolations 
are  hardly  visible  to  the  naked  eye  but  are  very  diatinct  under  an 
ordinary  magnifier. 

Thia  species  so  far  as  disclosed,  by  oar  specimen,  is  a  C^clo- 
nemn,  possibly,  tbe  aperture  may  be  different  from  a  typical 
species,  but  we  have  no  doubt,  at  present,  of  tbe  generic  refer- 
ence. It  is  widely  separated,  however,  by  its  general  form  and 
surface  ornamentation  from  all  other  described  species,  and  no 
comparison  is  necessary  to  distinguish  it. 

Found  by  Geo.  K.  Greene,  in  the  Knobaton  Group,  near  New 
Albany,  Indiana,  and  now  in  the  collecliou  of  Wm.  F.  E.  Gurley. 


Familv  EUOMrHALID,E. 

STRAPAROLLUB  MISSOURI  ENS!  8,  n.  Bp. 

Plate  II,  Fig.  35,  a  specimen  preserving  ihe  cenirnl  tohorls:  F^g. 
36,  a  large  specimen,  with  central  ichorls  broken. 

Shell  discoid;  below  medinm  size.  Spire  below  the  plane  of 
succeeding  volutions.  Volutions  five  or  sis,  lying  in  the  same 
plane,  slender  and  very  slowly  expanding.  Transverse  section  of 
a  whorl  nearly  (.irculnr,  but  probably  eliplitly  ovate  with  the  nar- 
rower end  on  the  inside  of  the  volations.  Th«  inner  whorls  ap- 
pear to  be  round,  but  a  subovate  form  is  assumed  as  the  aper- 
ture is  approached.  Aperture  not  preserved,  in  any  of  our  speci- 
mens. None  of  the  specimens  collected  exceed  an  inch  in  diame- 
ter. The  surface  is  generally  smooth,  but  the  better  preserved 
specimens  show  very  fine  transverse  lines,  under  an  ordinary 
magnifier. 

We  have  nnmerons  fragments  of  this  species  and  some  of  them 
preserve  the  shell  in  excellent  condition,  with  five  transverse  lines 
resembling  those  common  on  Spirorbis.  The  inner  whorls  might 
very  readily  be  mistaken  for  a  Spirorbis.  It  reBcmbles  5.  cly- 
menioides,  from  the  Upper  Helderberg  Group,  more  than  any 
other  species  known  to  the  authors.  It  is  dietingnished  by  the 
more  slender  whorls,  nearer  circular  transverse  sections  and  sur- 
face ornamentation.     It  is  also  a  smaller  species. 

Found  by  R.  A.  Blair,  in  the  Chouteau  limestone,  at  Sedalia, 
Missouri,  and  now  in  the  collection  of  S.  A.   Miller. 
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Family  BELLEROPHONTID^. 

BELLEBOPHON   BLAIBI,   D.   sp. 

Plate  Illf    Fig.  7,    dorsal  view  of  a  cast;    Fig.    8,    dorsal  view 

showing  the  shell  below  the  aperture. 

Shell  medium  size,  iDvoluted,  sabglobose.  VolutioDS  expanded 
very  moderately  antil  the  apertare  is  approached,  when  there  is  a 
more  marked  expansion,  and  recarved  lateral  lips.  Umbilicus 
small,  outer  lip  with  only  a  moderate  sinus  in  front  and  sides  ex- 
panded, recurved  and  narrowly  rounded.  Aperture  transverse  aid 
subreniform.  The  volutions  sre  rounded  toward  the  apex,  but 
subangular  on  Che  sides  of  the  last  whorl.  A  slender  dorsal  band 
appears  on  the  last  volution  which  is  somewhat  obscure  on  the 
cast  but  well  defined  on  the  shell.  The  surface  of  the  shell  is 
ornamented  with  numerous  fine  stride  that  arise  from  the  dorsal 
band  and  curve  gently  forward  and  then  backward  over  the  ob- 
tusely subangular  sides  where  they  become  obsolete.  These  trans- 
verse striae  are  hot  visible  on  the  cast 

This  species  is  of  the  type  of  Bellerophon  bilobatus  from 
the  Lower  Silurian  and  there  are  several  Silurian  and  Devonian 
species  that  bear  a  more  or  less  striking  resemblance  to  it  There 
is  no  difficulty,  however,  in  distinguishing  the  species  on  making 
a  comparison.  There  is  no  defined  species  from  the  Subcarbon- 
iferous  rooks  with  which  any  compaiison  is  necessary.  The  gen- 
eral form  and  surface  ornamentation  readily  distinguishes  it 
among  species  from  rocks  of  the  same  geological  age. 

Found  by  B.  A.  Blair,  in  whose  honor  we  have  proposed  the 
specific  name,  in  the  Ghonteau  limestone,  near  Sedalia,  Missouri, 
and  now  in  the  collection  of  S.  A.  Miller. 


BELLEBOPHON   SEDALIENSIS,   B.   sp. 

Plate  Illf  Fig.  9,  dorsal  view  of  a  cast;  Fig.  10,  lateral  view  of 

part  of  a  specimen  preserving  the  shell. 

Shell  medium  size,  involute,  subglobose.  Volutions  expanded 
very  moderately  until  the  aperture  is  approached  when  there  is  a 
marked  lateral  expansion.  Umbilicus  open.  Outer  lip  with  a 
moderate  sinus  and  expanded  narrowly  rounded  sides.  Aperture 
transverse  and  subreniform.  The  volutions  are  rounded  toward 
the  apex,  but   subangular  on  the  last  whorl.     The    cast    shows    a 


central  doraal  band,  on  the  last  volation,  with  a  farrow  od  each 
si<le  bordered  by  a  aharply  augular  lougitndinal  lioe.  The  shell 
of  this  part  of  the  last  whorl  is  not  preserved  on  any  of  oar 
8|ie(;iDiL'U8.  The  shell  is  ornatneuted  with  nuoierouB  lougitudiDal, 
revolving  furrows  separated  by  fine  angular  niriiw  These  revulv- 
iug  furrows  are  visible  npou  many  of  the  fragmeDts  of  the  casta, 
but  much  more  strongly  marked  upon  the  fragments  of  the  shell, 
wlierovt-r  it  ia  preserved. 

This  spet'iea  is  readily  disliiij^iiiahail  from  I!,  bhiiri  by  the  re- 
volving furrows,  and  from  all  other  described  specieB  by  tho 
general  foim  and  enrface  orn  a  mentation.  Sptoies  of  Billerofihoit 
have  Iweu  described  from  the  npper  Taconic  sysU-m  and  from 
nearly  every  recoguizetl  group  of  rocks  up  to  tix^  Upper  Coal 
Mtwsnres.  About  ninety  species  have  been  illnstratcd  and  thosu 
which  havL*  bfi^n  namtfil  and  not  illustrated  mi^ht  aa  well  be 
Btrack  out  of  the  list,  for  they  cannot  be  rect^nized  by  the 
dtitiuitions  alone.  There  is  such  a  general  reeemblsuce  in  the 
fossils  belonging  to  this  genus,  that  a  common  observer  having 
learned  one  species  can  tell  a  BeUerophon  wherever  he  sees  it. 

Fonnd  by  K.  A.  Blair,  in  the  Cliouteau  limestone,  near  Sedatia, 
Miesoari,  and  now  in  the  collection  of  S.  A.  Miller. 

CLASS  PTERPODA.     CLASS  GASTROPODA. 

OliDER    CONDLARIDA,    n.    Ord. 

This  name  ia  proposed  to  receive  conical  and  pyramidal,  pelagic 
shells,  which  may  or  may  not  have  been  contracted  toward  the 
mouth,  but  the  texture  of  which  is  always  horny  with  lime 
phosphate.  The  shells  during  the  lives  of  the  animals  were 
Hesible,  They  are  smooth,  or  longitudinally  divided  and  trans- 
versely furrowed.  There  are  no  muscular  scars  on  the  casta  or 
on  the  shells.  All  belong  to  the  pal!iH>zoic  rocks.  We  refer  to 
this  order  the  family  Comilariidiv,  and  the  family  EnchoatomidtE 
hereinafter  described. 

Waagen  used  the  word  Conularida  in  Palaeontologica  Indica, 
I>age  l?**),  without  defining  it,  or  in  any  way  limiting  it,  except  to 
Hay,  "they  were  certainly  not  pelagic  shells,"  and  to  inclnde  in  the 
order  three  families,  which  are  widely  distinct  from  each  other, 
viz.:  Coniilariidir,  Tkeciclir  and  TeninculiUdir.  He  did  not  re- 
describe  the  family  Conulariidir,  or  describe  any  species  belong- 
ing to  it  or  in  any  way  attempt  to  throw  any  light  upon  it- 
He  had  before  him  shells  belonging  to  the  family 
Hyolithiiiir  or  Tfiecidit;  and  they  were    the    shells  for    which    he 
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was  trying  to  provide  a  new  Ordinal  name,  but  'they  cannot  be 
referred  to  Conularida  for  any  reason  that  he  suggested  or  for 
any  other  reason  thus  far  put  forth.  We  use  the  word  Conularida 
for  pelagic  shells  having  lime-phosphate  and  not  in  the  sense  in 
which  Waagen  used  it.  It  is  the  natural  and  proper  Ordinal 
name  to  include  the  family  Conulariidce  and  cannot  be  preoccupied 
for  any  other  purpose,  besides,  it  has  been  used  by  others  without 
defining  it,  for  substantially  the  same  purpose  that  we  now  use  it. 
The  family  ConulariidcB  does  not  belong  to  any  living  order  of 
animals,  aud  hence  the  necessity  for  providing  an  Ordinal  name 
to  receive  it.     And  the  same  may  be  said  of  Enchoshmidcr.. 

Family  CONULARIIDiE. 

There  have  been  described,  from  the  PalsBOzoic  rocks  of  North 
America  fifty-nine  species  of  Conularia,  besides  three  that  have 
been  named,  but  too  poorly  defined  to  be  recognized.  Among  the 
fifty-nine  species  is  C.  gaUingeri,  which  was  named  by  Safford,  in 
the  Geology  of  Tennessee,  p.  289,  and  compared  with  C  trenlort^ 
ensis,  by  saying,  that  it  is  larger  and  about  ten  inches  long,  and 
that  it  was  found  by  Dr.  Gattinger,  while  digging  a  cellar  for  his 
house,  in  the  trenton  limestone,  in  Nashville,  Tennessee.  This 
definition  is  exceedingly  imperfect,  but  Dr.  Gattinger  made  num- 
erous plaster  casts  of  the  specimen  and  distributed  them  among 
the  scientific  men  of  the  country  (one  of  which  was  presented  to 
S.  A.  Miller,  by  Dr.  Gattinger,  about  twenty  years  ago),  which 
made  the  form  very  generally  known,  and  the  remarkable  size,  if 
other  specimens  have  been  found,  has  prevented  any  synonym 
from  being  made.  The  species  has  been  recognized,  in  all  cata- 
logues, and  Dr.  Gattinger  has  kindly  loaned  the  original  specimen, 
to  S.  A.  Miller,  for  examination  and  description,  and  we  pro- 
pose to  describe  it,  in  order  that  the  form  may  be  better  knoHu 
and  the  specific  name  retained.  We  have  an  invariable  rule  to 
never  name  a  new  species  without  describing  and  illustrating  it; 
but  this  is  not  our  species,  and  as  a  single  figure  will  cover  half 
a  plate,  we  will  content  ourselves  by  writing  a  description  of  the 
specimen. 

The  shell  rapidly  expands,  is  subquadrate  in  transverse  section, 
but  the  diameter  is  greater  in  one  direction  than  in  the  other. 
The  sides  are  concave,  in  the  superior  part,  which  may  or  may 
not  be  the  normal  condition,  because  the  shell  is  flexible  in  this 
genus.  The  four  angles  are  deeply  furrowed.  There  is  a  longi- 
tudinal line,  in  the  middle  of  each  side.    The  shell  consists  of  an 


iooer,  blsck,  horny  layer  and  an  outer,  phoBpiiatic  layer.  Where 
tbe  outer  layer  is  (Incorticated  tbe  aurfaoe  b  ornamented  by  trans- 
verae,  arching  turrowe  aepamtfd  by  narrow,  smooth,  elevated  lines; 
bat,  where  the  outer  layer  is  preserved,  the  furrows  and  ridges 
are  about  equal  in  width,  aud  tbe  ridges  bacome  crenal&ted  coatie. 
The  oosliE  are  not  regularly  arched,  but  curve  rather  abruptly 
across  lhn  mesial  line  and  are  then  directed,  in  nearly  straight 
lines.  Inclined  about  ten  degrees,  to  the  furrows,  at  the  angles. 
There  are  about  forty-five  transverse,  crenulated  coslie  in  an  inch 
in  leutith.  The  specimen  ne&r  the  larger  end,  where  best  pre- 
served, has  a  diameter  one  way  of  two  and  two-tenths  inches,  and 
the  other  way  of  one  and  nioe-teoths  inches.  It  tapers,  toward 
the  apex,  in  a  distance  of  three  and  six-tenths  inches,  and  in  the 
other  of  one  and  two-teutbs  inches.  At  the  smaller  end  the  speci- 
ni'^n  is  broken  off  diagonally,  and  at  the  larger  end  an  inch  and 
a  half  iu  length  of  one  of  the  wider  sides  is  bent  down  as  if  ap- 
proaching the  mouth,  but  the  other  sides  are  contiuued  without 
being  bent  and  show  the  continuing  eulargement  of  the  shell. 
The  greatest  leugth  of  auy  part  of  the  shell,  that  is  preserved,  is 
aix  inches.  These  measurements  indicate  that  the  speainien,  when 
perfect,  exceeded  ten  inches,  in  length.  The  surface  oinaraentatiou 
is  altogether  ditTerent  from  C.  Itvnlonerais,  and  the  two  speoiea 
can  never  be  mistaken  for  each  other  by  any  palfe mtologist 

Species  of  Coitiilnrin  have  beau  described  from  Trenton,  Hud- 
son River,  Niagara,  Lower  Helderberg,  Oriekany.  Upper  Helder- 
berg,  Marcellus  Shale,  Hamilton,  Portage,  Chouteau,  Kinderhook, 
Waverly,  BurlingtoD,  Keokuk,  Warsaw  aud  Kaskaskia  Groups,  and 
from  the  Lower  and  Upper  Coal  Measures.  The  range  is  from 
the  early  Trenton  to  the  close  of  the  Upper  Coal  Measures. 

The  shells  are  all  pyramidal,  and  vary,  in  different  species,  from 
square  and  subquadrate,  to  octagonal  and  somewhat  rounded, 
'i'hey  expand  slowly  or  rapidly  in  different  species,  aud,  so  far  as 
known,  are  contracted  near  the  mouth.  The  mouth  appears  to 
have  been  very  large,  and  no  operculum  or  other  shelly  covering 
has  ever  been  found  belonging  to  it  We  have  examined  more 
than  one  hundred  specimens  of  Conularia,  and  have  never  seen 
the  mouth  of  a  siugle  shell,  so  that  what  we  have  said  aboat  the 
mouth  is  on  the  autboriiy  of  others.  No  muscular  scar  has  ever 
been  found  inside  the  shell  or  on  a  cast,  by  which  the  animal  was 
attached  to  the  shell.  The  four  angles  of  tbe  shell  are  more  or 
less  furrowed,  and  a  mesial  line,  on  each  side,  is  alwaya  indicated, 
and  sometimes  it  amounts  to  a  furrow.  The  shells  are  ornamented 
with  transverse  lines  and   farrows  and  costie,  some  of  which  are 
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smooth,  others  are  orenulated,  and  all  are  more  or  less  arched 
toward  the  mouth.  The  texture  of  the  shell  is  horny,  with  lime- 
phosphate.  The  phosphate  is  conspicnoos,  in  the  outler  layer* 
The  phosphatic  appearance  is  more  strongly  marked  in  some 
groups  of  rocks  than  in  others,  which  is  likewise  true  concerning 
the  horny  texture,  which,  sometims,  as  in  C  greenei,  re- 
sembles the  test  of  a  crustacean. 

The  genus  Conularia  is  so  distinct  from  all  others  that  no  other 
genus  has  ever  been  confounded  with  it  It  is  the  only  genus  in 
the  family  Conulariidce.  Any  one  having  ordinary  perceptive 
faculties,  after  having  carefully  examined  a  specimen  belonging  to 
any  species  of  Conularia^  can  tell  a  Conularia  wherever  he  sees 
it,  no  matter  to  what  species  it  belongs.  This  cannot  be  done 
with  any  other  fossil  specimen  from  the  palaeozoic  rocks  except, 
possibly,  a  Bellerophon  or  an  Orthoceraa. 

The  genus  made  its  appearance,  in  the  Trenton  period,  repre- 
sented by  small  and  large  species,  as  fully  developed  and  pos- 
sessed of  as  distinctive  specific  characters,  as  the  genus  ever  ac- 
quired. These  it  retained,  throughout  its  life  history,  and  closed 
its  career  in  the  Goal  Measures,  by  such  large  species  as  C. 
roeperi  and  such  small  species  as  C.  crtMtulcL  It  came  from  some 
quarter  wholly  unknown,  and  after  having  lived  as  long  as  auy 
other  genus  ever  did  upon  the  face  of  the  earth,  except,  possibly. 
Bellerophon,  Pleurotomaria,  Murchisonia,  Orthoceraa  and  one  or 
two  geuera  of  the  Brachiopoda,  it  disappeared  as  abruptly  as  it 
came,  without  leaving  a  trace  of  its  final  course  behind  it.  There 
is  no  evidence  of  development  or  evolution  connected  with  the 
genus.  It  never  showed  any  higher  or  lower  stage  of  existence, 
than  it  did  when  it  first  appeared.  Some  species  had  a  wide  geo- 
graphical and  geological  range;  for  example,  C.  irenUmensis  from 
New  York  and  Kentucky,  and  C.  suhcarhonaria  from  the  Keoknk 
Group,  at  Crawfordsville,  Indiana,  and  Hamilton,  Illinois.  We 
have  seen  large  specimens  and  small  specimens  belonging  to  the 
same  species,  possessing  exactly  the  same  ornamentation  and  sur- 
face characters.  But  we  have  never  seen  anything  that  indicated 
advancement  or  decline  in  the  genus  or  in  any  species,  and  fur- 
ther, we  have  never  seen  any  intermediate  forms,  that  might  be 
said  to  represent  a  link  connecting  any  two  species.  This  may  be 
cold  comfort,  to  those  limited  palseo-biologists,  who  claim  to  see,  in 
every  fossil,  a  link  from  the  lowest  to  the  highest  stages  of  ani- 
mal existence.  It  is,  nevertheless,  true,  that  we  do  not  even  know 
to  what  Class,  in  the  animal  kingdom,  the  family  ConulariidoB,  or 
the  Order,  Conularida  should  be  referred. 
—4 


The  family  Conulariidcr  has  been  dumped  into  the  ClasB  Ptero- 
jwda,  by  eomu  autboiB,  and  into  the  ClasB  Qcistropoda,  by  otherp, 
and,  probably,  the  reason  has  been  aboat  as  good  in  the  one  caHe 
as  in  the  other;  for  it  may  have  no  near  relation  to  either.  It  is 
like  the  OraptoliUdcr,  no  one  knows  to  what  Glass  it  belongs, 
thongb  every  anthor,  having  anything  to  do  with  the  family,  will 
drop  it  into  some  Class,  and  say  nothing  about  the  reason  for 
doing  so. 

It  is  not  scientific  to  name  a  Class,  in  the  snbkingdom  MoIIuscb, 
when  the  definition  of  the  Class  and  a  single  order  belonging  to 
it  must,  necessarily,  be  the  same.  We  have  gone  as  far,  in  Classi- 
fication, by  briefly  defining  a  new  Order,  as  it  is  practicable  to  go, 
in  the  present  state  of  the  learning,  besides,  we  anticipate  fnture 
discoveries  will  throw  important  light  npon  the  sabjeot.  ConuJaria 
belonged  to  the  great  ocean,  but  whether  its  home  was  in  the 
depths  or  near  the  snrface,  we  do  not  know.  If  it  had  been  a 
littoral  shell,  it  woold  not  have  found  a  place  in  so  many  Gronpa 
of  rocks,  where  other  littoral  shells  are  unknown.  It  poseessed  a 
hardy  shell,  capable  of  preservation  in  nearly  all  deposits,  or  we 
wonid  not  find  it,  with  its  peculiar  purple,  pbosphatic  lustre,  in 
aandatoues,  clays,  shales,  and  limestoaea.  We  find  it  scattered 
here  and  there,  generally  very  rare,  and  never  in  abondance,  which 
indicates  that  we  have  not  found  it  in  its  best  and  favored  habi- 
tations. When  we  find  it  in  abundance,  we  may  find  and  reo(%- 
nize  its  relatives,  and,  even  before  that  time,  or  at  any  time,  we 
are  liable  to  see  them  unearthed,  for  we  have  seen  only  a  very 
small  part  of  the  rocks  belonging  to  our  oonotry. 

OOKOL&BIA   BOEPEBI,  n.  sp. 

Plate  III,  Fig.  1,  middle  part  of  a  specimen,  wider  aide;  Fig. 
2,  transverse  section. 
Species  large,  long,  slowly  expanding,  pyramidal,  subqnadratp,  in 
tranaverse  section.  Transverse  diameter  a  little  greater  between 
the  sides  one  way  than  the  other.  Sides  slightly  oonevx.  The 
four  angles  deeply  furrowed.  Longitudinal  line  in  the  middle  of 
each  of  the  four  sides,  but  it  cannot  be  called  a  fnrrow,  as  it 
does  not,  in  all  oases,  break  the  transverse  costie.  Snrface  orna- 
mented with  transverse  arches,  shillow,  smooth  furrows,  that  are 
separated  by  fine  lines  or  costEe.  In  passing  across  the  sides  the 
cobIeb  carve  forward  toward  the  aperture,  and  sometimes  alternate 
in  the  middle,  and  at  other  times  cross  the  meBial  line  almost  with- 
out interruption.     The  distance  between  these  transveree  lines  does 
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not  seem  to  increase  with  the  size  of  the  shell,  bat  is  uniform 
throughout  the  length  of  our  specimen.  The  lines  do  not  curve 
forward  toward  the  aperture  in  the  furrows,  at  the  angles,  as  is 
usual  in  this  genus,  but  they  arise  from  the  bottom  of  the  fur- 
rows and  cross  the  sides  in  regular  archea  There  are  about  fifty 
of  these  transverse  lines  in  an  arch. 

Our  specimen  has  a  length  of  nearly  five  inches.  The  trans- 
verse diameter  at  the  small  end  is  an  inch  one  way,  and  an  inch 
and  one*  twentieth  the  other,  and  at  the  large  end  an  inch  and  a 
half  one  way  and  an  inch  and  six-tenths  the  other.  It  is  quite 
evident  if  the  specimen  was  complete  it  would  be  more  than  a 
foot  in  length. 

It  is  unnecessary  to  compare  it  with  any  other  specimen  for 
the  purpose  of  distinguishing  it. 

Found  in  the  Coal  Measures  of  Luzerne  County,  Penn.,  and 
presented  to  S.  A.  Miller  by  Bev.  Wm.  Boeper,  an  ardent  col- 
lector and  naturalist  in  whose  honor  we  have  proposed  the 
specific  name. 

OONULABIA  OBKENEI,  XL  sp. 

PlcUe  III,  Fig.  5,  middle  part  of  a  specimen. 

Species  long,  slowly  expanding,  pyramidal,  subquadrate,  sides 
equal,  deeply  furrowed  at  the  four  angles.  Longitudinal  line  in 
the  middle  of  each  sida  Surface  ornamented  with  wide,  concave, 
smooth  furrows  that  arch  forward  from  the  four  angles.  These 
furrows  are  separated  by  sharp  costsB  generally  without  crenula- 
tions.  The  costsB  sometimes  cross  the  mesial  line  without  inter- 
ruption, in  other  cases  they  terminate  alternately  at  the  mesial 
line.  They  do  not  curve  forward  when  bending  into  the  furrows 
at  the  four  angles,  nor  do  they  reach  the  bottom  of  the  furrows. 
They  alternate  in  these  furrows.  The  transverse  farrows  are 
crossed  by  a  few  longitudinal  wrinkles,  at  the  margin  of  the 
longitudinal  furrows. 

There  are  only  thirteen  transverse  furrows  in  an  incdi,  where 
our  specimen  is  eight-tenths  of  an  inch  in  diameter.  The  shell 
of  our  specimen  is  horny,  and  has  the  smooth,  hard  appearance  of 
the  test  of  a  trilobite. 

This  species  is  so  different  from  all  that  have  heretofore  been 
described,  from  the  Keokuk  Group,  that  no  comparison  with  any 
of  them  is  necessary.  It  is  distinguished  by  its  slender  form, 
wide,  transverse,  smooth  farrows  and  sharp  oostsB.  There  are 
some  slight  crenulations  on  the  coetsd,  tovrard  the  larger  end  of 
our  specimens,  bat  none  toward  the  smaller  end* 
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Foand  by  Geo.  K,  Greene,  in  whose  honor  the  Bpeoific  nsme  ia 
given,  in  the  Keokuk  Qronp.  at  Edwardsville,  IndiaDS,  snd  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

CONULARIA   SEDALIENSIS,   Q.   Bp. 

Plate  III,  Fig.  4,  fragment  from  the  miildle  part  of  a  specimen, 

aomewhai  twisted;  Fig.  5,  under  side  of  the  shell 

showing  the  nodes  on  the  costce. 

Species  lar^e,  rather  rapidly  tapering,  pyramidal,  sabqaadratf, 
in  transversa  aection.  We  have  several  fragments  of  this  species 
that  are  twiated  and  curved  in  different  directions,  showing  the 
great  flexibility  of  the  shell  itself.  The  specimen  illustrated  in 
Fig.  4,  presents  the  largest  nndistarbed  surface  of  any  of  them. 
The  sides,  as  near  as  can  be  detdrmined,  are  fist  and  equal.  The 
angles  are  not  very  deeply  farrowed,  and  the  longitudinal  line  in 
the  middle  of  each  side  is  not  very  strongly  marked.  Surface 
ornament-ed  with  wide,  transverse,  arching  farrows  that  are  separ- 
ated by  coarse  coetiB.  In  paaainK  across  the  sides,  the  oosla? 
curves  forward  toward  the  aperture,  and  sometimes  alternate  at 
the  mesial  line,  and  at  other  times  cross  it  without  apparent 
interraption.  The  coeta*  are  genicnlated  at  the  furrows,  at  the 
four  angles.  The  ianer  layer  of  the  shell  is  of  a  light  gray  color 
and  differs  very  little  in  color  from  the  limestone  matrix;  the 
second  or  middle  layer  la  of  a  reddish  brown  color  and  horny 
texture.  The  coette  bear  a  line  of  strong  tubercles  which  are  so 
fixed  in  the  matrix  that  the  shell  is  split  and  decorticated  in  re- 
moving it  from  the  matrix.  The  tubercles  and  the  middle  layer 
of  the  shell  are  broken  away  from  the  costfe  on  the  Bpecimeo 
illustrated  by  Fig.  4,  but  the  second  layer  is  preserved  in  many 
of  the  furrows,  where  it  is  perfectly  smooth.  In  some  places,  on 
some  of  the  specimens,  the  tubercules  may  be  seen  on  the  oostse, 
but  they  are  best  shown  in  the  matrix  after  the  shell  is  taken 
oat,  oa  shown  by  figure  5.  There  are  thirteen  ooetee  to  an  inch 
in  length,  where  a  side  is  one  and  one-third  inches  wide,  and 
forty-two  tubercles  on  one  of  the  costsa  in   an  inch  in  length. 

This  species  is  distingaished  by  its  wide  transverse  furrows, 
coarse  costie  and  strong,  distant  tubercles,  without  other  orna- 
niPi.tation. 

Fonnd  by  R.  A.  Blair,  in  the  Burlington  Group,  at  Sedalia, 
MisBonri,  and  now  in  the  collection  of  S.  A.  Miller. 
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ENOHOSTOMA  D.   gOD. 

[Ety.    enohos,  sword;  stoma,  blade.] 

Shell  smooth,  elongate,  lanceolate,  transverse  section  more  or  less 
roanded  or  narrowly  subovate.  Shell  substance  thin,  solid,  flexible, 
homy,  lime-phosphate.  Type  Enchosioma  lanceolatum,  described 
as  HyolUhes  lanceokUuSt  S.  A.  Miller,  1892,  advance  sheets,  18th 
Bep.  Oeo.  Snr.  Ind.  p.  63,  from  the  Chouteau  limestone. 

When  the  species  HyolUhes  lanceolatus  was  described,  only  a 
few  fragments  had  been  selected  aLd  the  specimen  then  illustrated 
was  supposed  to  represent  nearly  the  complete  length,  but  later 
collections  from  Sedalia  and  Providence,  Missouri,  showed  it  was 
not  half  the  length  of  the  original  We  have  a  sx)ecimen  now 
before  us  two  inches  in  length,  which  is  broken  oS  at  both  ends, 
and  the  smaller  end  is  as  large  as  the  smaller  end  of  the  type, 
which  is  less  than  an  inch  in  length.  Another  specimen  at  hand 
an  inch  and  a  quarter  in  length,  is  larger  at  the  smaller  end  than 
the  type  is  at  the  larger  end.  Another  fragment  an  inch  in  length 
is  no  larger  at  the  larger  end  than  the  type  is  at  the  smaller  end. 
The  evidence  thus  furnished  shows  that  a  complete  specimen 
would  be  three  inches  in  length  or  even  more  than  that»  and  that 
the  greater  diameter  at  the  larger  end,  is  three-tenths  of  an  inch. 
We  have  examined  about  fifty  fragments,  none  of  them  seem  to 
be  complete  at  either  end,  but  as  none  of  them  seem  to  contract 
toward  the  larger  end,  we  infer  that  the  species  does  not  contract 
toward  the  mouth,  as  in  Conularia.  The  smaller  end  of  all  our 
specimens,  though  in  some  cases,  not  exceeding  one  twenty-fifth 
of  an  inch  in  diameter,  is  broken  o£F,  so  that  evidently  a  perfect 
specimen  has  an  acute  point.  All  of  the  specimens  from  the 
apical  end  of  the  shell  show  a  curvature,  and  the  best  specimens 
show  a  curvature  of  an  eighth  or  tenth  of  a  circle.  The  apical 
end  is  round  in  the  best  preserved  specimens,  but  all  of  them  are 
subovate  toward  the  mouth.  As  many  of  them  are  compressed 
toward  the  larger  end  it  is  hard  to  tell  the  correct  transverse 
section,  but  from  the  large  number  examined,  it  is  clear  that  the 
section  illustrated  in  fig.  36,  pi.  IX,  of  the  18th  Bep.  of  the  Geo. 
Sur.  Ind.,  is  somewhat  compressed.  A  normal  section,  probably, 
becomes  more  and  more  acutely  ovate  as  the  mouth  is  approached. 

A  few  fragments  on  hand  are  longitudinally  fluted,  but  if  they 
are  normal,    they   belong  to  a  distinct  and  undescribed  specie& 

The  texture  of  the  shell  distinguishes  this  genus  from  the 
Hyolilhadce  and  brings  it  into  some  kind  of  relation  to  Conularicu 
It  cannot,  however,  be  fairly  classed  with  the  Conulariidce  tcongh 
properly  falling  within  the  order  Uonularida.    We,  therefore,  pro- 
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pose  the  family  Dame  EnchostomicUe,  bat  the  family  oatne  as  at 
present  anderstood,  will  take  the  same  definition  that  the  genus 
has.  We  have  seen  fragments  of  a  long,  arching,  ronnd  shell, 
somewhat,  in  form,  like  a  Dentalium,  in  limeetoue,  l>elooging  to 
the  Keoknlc  Qroup,  bat  having  the  ehell  textare  of  this  genus, 
that  may  be  generically  distinct  and  if  so  the  family  Enchostomidtw 
may  be  defined  and  limited  so  as  to  include  two  genera. 

The  shells  in  the  families  HyoliihuiiB  and  Tentaculitidip  are 
thick  and  composed  of  layers  that  may  sometimes  be  homy,  bnt 
tbey  are  never  pbosphatic  There  is  as  mnch  difference  in  the 
texture  of  the  shells  of  Conularta  or  Enchosioma  and  Hyolitkea 
or  Tenlaculiies  as  there  is  between  the  shells  of  Lingitla  or 
Diici7ia  and  Orihis  or  Spirifera.  And  (here  is  as  moch  reason 
for  placing  ConnlariidcE  in  an  Order  distinct  from  Hyolithidai 
and  TentaculiiidtL  aa  there  is  for  dividing  the  Brackiopoda  inlo 
the  Orders  Lyopomaia  and  Arihropomata.  The  fundamental  dif- 
ference in  the  composition  and  texture  of  the  shells  is  the  basis 
of  the  separation  into  Orders.  The  general  form  of  the  shells  in 
the  genera  Conularia,  Enchosioma,  HyoUthes  and  TentacttlHea  is 
altogether  different  as  well  as  the  composition  and  texture, 
Conularia  are  pyramidal  Enchosioma  round  and  carved  toward  the 
apex  and  ovate  toward  the  mouth,  HyoUthes  short,  flattened  on 
one  side  and  straight,  and  Teniaculiies  straight,  round  and  acnu- 
lar. 

As  a  general  rule  a  palaeontologist  is  able  to  classify  the  foaailB 
with  reference  to  some  known  living  organism.  He  finds  a  trace 
or  path  from  the  anknown  animal  to  the  known,  and  reasons 
forward  from  remote  agee  to  the  present  and  he  finds  here  and  there 
a  fauna  that  characterizes  a  geological  age  and  enables  him  to 
determine  it  at  distant  localities,  but  the  Conularida  at  present 
are  to  be  classified  with  the  unknown,  save  that  they  are  evidently 
mollnsks  and  belong  to  the  great  Paleeozoic  ages. 

CLASS  CEPHALOPODA. 

OKDER  TETRABRANCHIATA. 

Family  CIRTOCERATID^. 

CYBTOTERAB  D0NLE1THEN81B,   n.  sp. 

Plale  III,  Fig.    11,    Uileral   view,  showing   a  great  part  of  ifie 

chamber  of  hesitation;  Fig.  12,  iratisverae  section. 

Shell   medium   size,    strongly    curved    and    r^olarly    enlarging 

from    the   apex    to    the    moath.    The  sipbonole  is  oo  the  Teatral 

side  or  onter  margin  of  the  carve    and  produces  an  ezpaoaion  of 
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the  shelly  which  forme,  as  shown  in  a  transverse  section,  the  nar- 
row end  of  a  sharply  ovate  fignre,  at  the  ventral  margin.  The 
sharply  ovate  transverse  section  is  represented  in  fignre  12. 
Twelve  septa  have  a  length,  on  the  inner  curve  or  dorsal  side,  of 
six-tenths  of  an  inch,  and,  on  the  ventral  side  of  one  and  eight- 
tenths  inches,  where  the  dorso-ventral  diameter,  at  the  smaller 
end,  is  half  an  inch,  and,  at  the  larger  end,  nine-tenths  of  an 
inch.  The  greatest  lateral  diameter  is  about  the  dorsal  third  of 
the  shell  where  it  measures,  at  the  same  sections,  thirty-five  hun- 
dredths of  an  inch,  at  the  smaller  ^id,  and  eighty- five  hundredths 
of  an  inch,  at  the  larger  end.  The  septa  cannot  be  distinguished 
near  the  apical  end  of  our  specimen.  The  chamber  of  habitation 
is,  probably,  nearly  complete,  in  our  eiiecimens,  and  it  constitutes 
more  than  one-third  of  the  entire  length  of  the  shelL  Part  of  the 
shell  is  preserved  on  the  inner  dorsal  side  and  shows  regular 
lamellose  lines  of  growth,  without  other  ornamentation.  Part  of 
the  shell  is  also  preserved  over  the  siphunde  and  posterior  ven- 
tral side  of  the  body  chamber,  which  shows  the  lamellose  lines  of 
growth  curve  backward,  in  crossing  the  siphuncle,  and  indicates  a 
notch  or  sinus  at  the  ventral  lip  of  the  aperture.  Where  the 
shell  is  decorticated,  the  cast  is  smooth. 

This  species  is  distinguished  by  its  strong  curvature,  rapid  en- 
largement, sharply  ovate  transverse  section,  long  body  chamber 
and  lamellose  lines  of  growth. 

Found  in  the  Trenton  Group,  at  Dunleith,  Ulinois,  and  now  in 
the  collection  of  Wm.  F.  £.  Gurley. 


Family  ORTHOCERATID^. 

obthooebas  caldwellen8i8,  xl  sp. 

Plate  IV,  Fig.  i,  middle  part  of  a  specimen;  Fig.  2,  transverse 

section. 

Shell  straight,  large,  long,  very  slowly  and  regularly  enlarging 
from  the  apex  toward  the  mouth  of  the  chamber  of  habitation. 
Only  the  middle  part  of  the  shell  is  preserved  in  our  specimens. 
Chamber  of  habitation  unknown.  Transverse  section  subelliptical. 
Siphuncle  subcentral.  The  shell  is  preserved,  on  our  specimen, 
and  the  air  chambers  are  not,  therefore,  exposed.  The  shell  is 
widely  and  deeply  annulated  or  transversely  furrowed.  The  di- 
viding ridges  are  nodosa    The  nodes  are  arranged  in  longitudinal 


rmre.  There  are  fonrteen  nodes  on  eacb  transTerBe 
specimen,  and  benc«,  tbere  are  foarteen  longitndinal  rowsoE  i 
A  longitndinal  Hne  croBses  each  fnrrow  from  node  to  node,  but 
it  is  nearly  obsolete  at  the  bottom  of  the  fnrrows.  Tbe  widtb  of 
a  fnrrow  or  distance  between  two  nodes,  at  tbe  larger  end  is 
eqnal  to  one-third  of  tbe  sborter  diameter  of  the  ahell;  bnt,  at 
tbe  amatlor  end  of  tbe  specimen,  tbe  distance  between  two  nodes 
is  more  than  one-tbird  of  tbe  greater  diameter.  Tbe  width  of  tbe 
annnlatinus,  therefore,  do  not  bear  a  regular  proportion  to  tbe 
diameter  of  tbe  shell.  There  is  an  obscure  node  between  the 
regular  nodes,  at  the  larger  end,  bnt  none  near  tbe  smaller  end. 
Tbe  septum  shown,  at  the  smaller  end,  is  highly  arched,  and,  it 
appears  as  if  tbere  is  only  one  septum  to  correspond  with  each 
annnlation.  Tbe  shell  is  thick,  and  the  outer  surface  of  the  fnr- 
rows shows  no  lamellose  tines  of  growth,  but,  possibly,  a  better 
preserved  specimen  woald  show  such  lines. 

This  species  has  more  resemblance  to  O.  nodocoaium,  from  the 
Niagara  Gronp,  than  to  any  other  described  species.  0.  nodocos- 
tum  is  freqaently  classed  as  a  synonym  for  O.  annuUiiitm,  but 
the  two  species  are  distinct  and  are  readily  dietinguisbed,  by  any 
palasontologist,  from  an  examination  of  the  shells  or  tbe  caetc. 
Tbe  annnlations  are  wider  and  tbe  nodes  are  not  as  prominent, 
in  tfais  species  as  they  are  in  O.  nodocostum,  and  tbe  septa  are 
evidently  more  distant  from  each  other,  and  more  highly  arched. 
Orthoceras  was  a  pelagic  shell  and,  probably,  lived  as  long  upon 
tbe  face  of  tbe  earth  as  any  other  genna  ever  did.  The  annnlated 
forme  made  their  appearance,  in  the  Lower  Silnrian  age,  and  are 
found  in  all  Groups  of  rocks,  from  there  into  the  Bnbc&rbonifer- 
ouB.  The  form  called  O.  annulalum  occurs,  in  the  Niagara  Q-roap, 
on  t>oth  sides  of  the  Atlantic,  and  almost  everywhere,  that  the 
rocks  of  that  age  are  known  to  exiat. 

Fonnd  by  James  G.  Caldwell,  in  whose  honor  tbe  speoifio  oame 
is  given,  in  the  Upper  Helderberg  Groop,  in  Olarke  Goanty,  Ind- 
iana, and  is  now  in  the  collection  of  Wm.  F.  E.  Garley. 


Family  GOMPHOOEBATID^. 

FOTEBIOCEBAS   JEBSETENBE,   n.   sp. 

Plate  IV,  Fig.  3,  side  view  of  a  specimen  BOmewkat  compressed. 

Shell  large,  acutely  obovate  or    balloon-shaped.      Body  chamber 

much  longer  than  the  septate    portion.      Greater    diameter    aboat 
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the  middle  of  the  body  chamber.  Section  sabcircalar.  Oar 
specimen  is  somewhat  compressed  so  that  a  transverse  section 
cannot  be  accurately  determined.  The  body  chamber  appears  to 
be  bulged  on  one  side.  Probably,  most  tumid  on  the  lower  ven- 
tral side.  Our  specimen  shows  six  air  chambers  and  probably 
there  were  never  more  than  two  or  three  more.  If  complete, 
therefore,  there  would  not  be  more  than  eight  or  nine  smidl  air 
chambers. 

When  compared  with  Poterioceres  missourienae  which  this 
species  most  resembles,  it  will  be  observed,  that  the  body  cham- 
ber is  one-half  longer,  and  the   septate   portion  much    shorter,  in 

this  species,  than  it  is  in  that  one.  The  inclination  of  the  septa 
or  obliquity  toward    the  tumid   side  is  the  same  in  both  species. 

Found  by  the  late  Wm.  McAdams,    in  the   Kinderhook  Group, 

in  Jersey  county,    Illinois,  and  now  in  the  collection   of  Wm.  F. 

E.  Gurley. 

Family  GONIATITID^ 

No  one  has  described  a  OoniaHte  from  the  Lower  or  Upper 
Silurian  rocks  of  America.  The  species  described  from  the  earliest 
rocks  is  Ooniatites  mithrcix,  from  the  Upper  Helderberg  Group, 
in  Ohio.  It  is  possible  that  the  reference  of  this  species,  by  the 
collector,  to  the  Upper  Helderberg  was  erroneous,  because  rocks 
of  the  age  of  the  Hamilton  Group,  in  Ohio,  have  been  frequently 
referred  to  the  Upper  Helderberg,  but  we  think  that  is  not 
probable,  and  we  have  no  right  to  assume  such  to  be  the  case, 
without  some  evidence  to  support  the  assumption,  and  we  have 
none.  We  only  know  that  many  species  occur  in  the  Hamilton 
Group,  and  this  is  the  only  one  referred  to  older  rocks.  Where 
are  its  ancestors  or  from  whence  did  it  come? 

It  is  a  very  large  species,  with  four  or  more  volutions.  The 
outer  one  embraces  the  inner  ones  and  closes  the  umbilicus.  A 
transverse  section  of  a  volution  is  semi- elliptical,  the  dorso- ventral 
and  transverse  diameter  being  about  as  two  to  one. 

"  The  pepta  curve  gently  forward,  from  the  umbilicus  for  nearly 
two-thirds  of  the  width  of  the  volution;  thence  more  abruptly 
backward,  forming  a  broad,  low,  undefined  saddle,  to  a  point 
nearly  three- fourths  of  the  width  of  the  volution,  when  they 
again  bend  forward  to  the  margin  of  the  periphery,  leaving  a 
broad,  deep  lobe,  which  occupies  nearly  one-third  the  width  of 
the  volution;  and  thence  turning  abruptly  backward  to  near  the 
center  of  the  periphery,  and  sharply  recurring,  leave  an  acute 
triangular  saddle  on  each  of  the  margins,  and  a  narrow,  acute, 
—5 
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▼entral  lobe.  The  saddle  oocupyiog  the  center  of  the  short. 
Ten tro- lateral  carve  U  acute  at  the  summit,  having  a  height  one- 
fourth  greater  thau  the  width  at  the  baee,  and  carving  a  little 
more  abruptly  on  the  ventral  side.  The  ventral  lobe  extends 
about  half  the  depth  of  the  adjacent  air-chamber,  and  ie  abruptly 
narrowed  below,  the  walls  being  eBeentially  parallel  and  coincident 
with  those  of  the  siphoncle.  The  septa  are  thin  in  the  center, 
thickened  and  imbrioatiug  at  the  margins,  leaving  a  deeply  marked 
sature  line. " 

The  definition  is  from  Hall's  Palaeontology  of  New  York,  vol. 
6,  pt  2,  p.  433,  and  it  will  be  observed,  that  it  includes  all  the 
characters  ascribed  to  the  genus.  If  the  large  si^^e,  involute 
whorls  and  complicated  chambers  do  not  indicate  a  fully  developed 
Oonicitiie,  we  would  like  to  know  what  later  species  took  on 
chHracters  belonging  to  a  higher  stage  of  animal  development 
We  know  there  are  some  more  recent  apecies  having  more  angles 
in  the  septa,  and  others  with  fewer  angles,  but  the  increase  or 
decrease,  in  the  number  of  tbeee,  will  hardly  be  held  to  indicate 
a  higher  or  lower  stage  of  the  development  of  the  animal;  for,  if 
BO,  we  need  only  to  turn  our  attention  to  angles  in  the  septa,  to 
rate  the  species  in  the  grade  of  its  animal  existence.  If  the  stage 
of  the  involution  is  the  measure  of  the  perfection  of  the  animal, 
then  this  species  reached  the  highest  grade,  for  the  outer  volution 
embraces  all  the  iDner  ones,  and,  wt-  cannot  assume  tbe  contrary, 
because  no  older  oephalopod  ever  embraced  the  inner  whorla,  in 
the  outer  volution,  and  closed  the  umbilioua. 

What  these  facts  tend  to  prove  is  that,  so  tar  as  we  know,  the 
most  ancient  specimen  belonging  to  the  family  OoniatUidw  that 
has  ever  been  found  in  America  was  as  highly  developed  as  an 
animal  and  in  the  straotare  of  ite  shell,  as  any  more  recent 
specimen.  Prot  Hyatt  raises  the  Tetrabranckiata  to  the  grade  of 
a  subclass  and  divides  it  into  the  orders,  Nautiloidea  and  Am- 
monoidea  and  refers  the  family  QoniatitidcB  to  the  Order  Am- 
Tnonoidea.  This  is  probably  a  good  classification,  but  it  does  not 
alter  the  conclusions  to  be  drawn  from  the  facts  we  are  presenting. 
His  idea,  however,  that  "The  efforts  of  tlie  OrthocernUHe  to  adapt 
itself  fully  to  the  requirements  of  a  mixed  habitat  of  swimming 
and  crawling  gave  rise  to  the  Nautiloidea,  and  the  efforts  of  the 
same  type  to  become  completely  a  littoral  crawler  evolved  the 
Ammonoidea,"  does  not  meet  with  any  support  from  the  shells 
that  have  been  discovered  belonging  to  the  QoniaiitidcE.  One  can 
imagine  that  from  Orthoceras  through  Cyrtoceras,  Oifroceras  and 
other  genera  arose  the  NautilidiB,  but  there  is  absolutely  no  oon- 
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necting  link  between  the  Orthoceratite  and  the  Ooniaiite  that  has 
ever  been  disoovered,  and  oonseqnently  no  mejital  oonception  can 
be  introdnced  to  supply  the  omission.  We  describe  below  twelve 
species,  eleven  of  which  are  new,  and  refer  them  to  the  genus 
Ooniaiites.  They  are  from  different  Groups,  in  the  subcarboniferous 
system  and  from  the  Goal  Measures.  Some  have  a  closed  um- 
bilicus, others  an  open  one,  the  volutions  differ  greatly,  in  form, 
and  there  are  great  variations,  in  the  septa,  some  reversing  the 
order  of  the  sinnosites,  in  crossing  the  volutions;  but  we  are 
unable  to  distinguish  characters  which  we  can  call  generic  and  by 
so  doing  separate  them  into  different  genera.  We  think  Prof. 
Hyatt  would  not  refer  all  the  species  to  the  same  genus,  and  we 
appreciate  his  learning,  but  are  unable  to  follow  him  in  his  generic 
subdivisions. 

QONIATITES  BLAIBI,  n.   Sp. 

Plale  /F,  Fig.  4,  side  view,  pari  of  it   covered  with  the  matrix; 
Fig,  5,  portion  of  the  ventral  or  outer  margin. 

Shell  below  medium  size,  discoid.  The  sides  of  the  volutions 
are  flattened  and  inclined  toward  the  ventral  or  outer  margin, 
which  is  narrowly  rounded  or  subangular.  The  umbilicus  is  open 
and  exposes  part  of  the  volutions.  Our  specimen  shows  less  than 
one  and  a  half  volutions  and  it  would  appear  that  about  half  of 
each  volution  is  exposed  and  that  a  complete  specimen  would  con- 
tain about  three  volutions.  Probably  the  last  volution  embraces 
less  of  the  preceding  one  than  the  inner  volutions  do.  The  sides 
of  the  umbilicus  are  subangular  and  the  greatest  lateral  diameter 
of  a  volution  is  near  the  umbilicus,  or  adjoining  the  abrupt  de- 
scent to  the  umbilical  cavity.  The  dorso-ventral  diameter  of  a 
volution  is  very  little  more  than  the  greatest  lateral  diameter.  The 
volutions  enlarge,  at  first,  very  gradually,  but  the  enlargement  is 
increased,  toward  the  outer  part  of  the  last  volution.  The  surface 
is  marked  by  furrows,  that  are  directed  moderately  backward, 
from  the  angle  at  the  umbilicus,  for  about  half  the  diameter  of 
the  volution,  and  then  more  rapidly  curve  backward  to  the  pe- 
riphery which  is  crossed  by  a  rather  sharp  angle.  The  furrows  are 
separated  by  sharp  angular  ridges.  Septa  and  body  chamber  un- 
known. 

We  think  there  can  be  no  doubt  that  this  species  belongs  to 
Ooniaiites,  though  none  of  the  septa  can  be  seen.  The  species  is 
distine:uished  by  its  general  form,  flattened  volutions,  subangular 
periphery  and  transverse  curving  furrows  that  form  an  angle  on 
the  ventral  margin. 


I 


Found  by  8.  A.  Miller,  in  the  Chouteau  limestone,  six  miles 
from  Sedali<i,  Missoari,  and  now  in  his  collection.  The  Bpecifio 
name  ia  in  honor  of  R.  A.  Blair. 

00N1ATITE8  PABHIBHI, 
Plate  IV,  Fig.  6,  surface  form  of  a  aeplum;  Fig.  7,  lateral  vietc; 
Fig.  8,  ventral  vievj. 
Shell  below  medium  size,  discoid,  enblenficnlar,  volutions  rery 
rapidly  expand.  Transverse  section  of  a  volation  semielleptical. 
The  sides  of  the  volutions  are  somewhat  flattened  and  inclined  to- 
ward the  ventral  margin,  which  is  narrowly  rounded.  The  outer 
volution  embraces  the  inner  onee.  The  umbilicus  is  small  and 
discloses  no  part  of  the  inner  volutions.  The  sides  of  the  nmbili- 
cus  are  abrupt  and  the  greatest  transverse  diameter  of  a  volution 
is  near  the  abrupt  descent  to  the  umbilical  cavity.  The  dorso- 
ventral  diameter  of  a  volution,  in  the  early  growth  of  the  shell, 
does  not  exceed  the  transverse,  but  the  dorso-ventral  diameter  in- 
creases more  rapidly  than  the  transverse,  with  the  growth  of  the 
shell,  and  soon  becomes  one-fourth  greater,  and,  probably  in  older 
shells  than  ours,  it  may  become  one-half  greater.  The  external 
shell  is  unknown.  The  air  chambers  are  very  short  and  do  not 
iucreaae,  in  length,  in  proportion  to  the  iucroasiug  size  of  the 
volntious.     The  septa  are  closely  arraaged. 

Each  septam  curves  gently  from  the  nmbilicua  forward  and 
liack  to  near  the  middle  of  each  lateral  side,  where  it  forms  an 
obtuse  retral  angle  and  is  directed  nearly  straight  forward  to  the 
ventre  lateral  maigin,  where  it  makes  an  abrapt  retral  bend  and 
is  directed  backward  nearly  to  a  line  with  the  first  formed  angle, 
and  then  again  bends  forward  and  makes  a  forward  semiciroalar 
curve  across  the  median  line  of  the  ventral  margin.  There  are, 
therefore,  five  saddles  and  five  lobes,  which  will  be  best  under- 
stood by  looking  at  the  illustration.  The  middle  saddle  curves 
forward  slightly  more  than  the  lateral  saddles,  but  the  ventro- 
lateral saddles  extend  more  than  twice  as  far  forward  and  are  ob- 
tusely rounded  at  the  anterior  ends. 
This  species  is  distinguished  by  the    general  form  of    the  abell 

and  by  the  surface  form  of  the  septa. 

Found  by   W.  J.  Parrish,  in  whose  honor  the    specific    name  is 

given,  in  the  Upper  Coal  Measures,  at  Kansas  City,  Missouri,  and 

now  in  the  collectiou  of  Wm.  F.  E.  Garley. 
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aONIATITES   ELKHOBNENSIS,   n.   sp. 

Pla'e  IV,  Fig.  9,  lateral  view;  Fig.  10,  ventral  view;    Fig.  11, 

surface  form  of  a  septum. 

Shell  very  large,  disooid.  There  are  between  three  and  fonr 
volutions  preserved,  in  onr  specimen,  and,  apparently,  an  entire 
individual  would  have  seven  or  eight  volutions,  all  of  which  are 
exposed,  in  the  very  wide  shallow  umbilical  cavity  or  depression. 
The  volutions  are  rolled,  in  the  same  plane,  and  increase  more 
rapidly,  in  transverse,  than  in  the  dorso- ventral  diameter.  At  first 
the  transverse  diameter  is  not  greater  than  the  dorso-ventral,  but 
later,  as  showo  by  the  ventral  view  in  figure  10,  the  transverse 
diameter  becomes  more  than  twice  as  great  as  the  dorso-ventral. 
The  ventral  side  is  slightly  convex  and  the  dorsal  side  correspond- 
iogly  concave,  which  allows  the  volutions  to  be  very  closely  coiled, 
without  properly  overlapping.  The  inner  volutions  are  beveled, 
on  the  lateral  sides,  from  the  middle  part,  leaving  a  middle  an- 
gular ridge,  which  gradually  approaches,  in  the  last  volutions,  the 
ventral  margin,  and,  at  the  body  chamber,  forms  an  angle,  at  the 
ventral  margin,  from  which  the  beveled  edge  extends  to  the  next 
inner  volution. 

The  external  shell  of  our  specimen  is  not  preserved.  The  air 
chambers  are  very  long,  but  do  not  increase,  in  length,  in  propor- 
tion to  the  increasing  size  of  the  volutions,  but,  on  the  contrary, 
do  not  seem  to  increase  in  length  at  all.  Some  of  the  septa  are 
not  distinct  toward  the  end  of  the  last  volution,  and  it  is  not 
clear  whether  or  not  any  part  of  the  body  chamber  is  preserved, 
but  the  ventral  side  indicates  that  another  volution  is  necessary 
to  complete  the  shelL  The  septa  are  distant  They  curve  gently 
backward  from  the  umbilicus  and  then  forward  each  one  crossing 
the  lateral  side  of  a  volution  in  a  sigmoid  flexure^  and  are  then 
more  abruptly  directed  backward  over  about  one-third  the  width 
ot  the  ventral  margin,  where  each  one  is  abruptly  bent  forward 
and  forms  a  semielliptical  arch  across  the  middle  of  the  ventral 
side.  There  are,  therefore,  three  convex  saddles,  the  middle  one 
being  semi-elliptical,  and  extending  only  about  half  as  far  forward 
as  the  less  convex  lateral  saddles  do.  This  will  be  better  under- 
stood by  looking  at  the  ventral  view  and  the  surface  form  of  a 
septum  as  represented  in  the  illustrationa 

This  species  is  distinguished  by  the  general  form  of  the  shell, 
manner  of  enrollment  of  the  volutions,  transverse  section  of  a 
volution  and  by  the  saddles  and  lobes  in  the  septa. 


Found  b^  Geo.  K.  Greene  in  the  Coal  HeasnreB,  oa  Klkborn 
Creek,  in  Kentucky,  and  nov  in  the  oollection  of  Wm.  F.  E. 
Gnrley. 

OONUTITEB   HONTOOMERVENBIS,   n.   6p. 

Plate  IV,  Fig.  12,  lateral   view;   Fig.  13,   ventral   view;  Fig.  14. 

surface  form  of  a  septum. 

Species  below  medinm  size,  globoee,  volntione  slowly  expanding. 
There  are  between  three  and  foor  volutions  preserved,  in  our 
specimen,  and,  apparently,  an  entire  shell  vrould  have  more  than 
sis  volutions;  part  of  the  dorsal  margin  oE  each  is  exposed  in  the 
deep  funnel-shaped  umbilicus.  The  volutions  are  rolled  in  the 
same  plsue,  and  increase  much  more  rapidly  in  the  transverse, 
than  in  the  dorso- ventral  diameter.  At  first,  the  transverse 
diameter  is  not  more  than  twice  as  much  as  the  dorso- ventral, 
but,  at  the  end  of  our  specimen,  which  is  somewhere  in  the  fourth 
volution,  the  transverse  diameter  is  three  and  a  half  times  the 
dorsa-veutral  aod  doubtless  the  end  of  the  volution  of  an  entire 
shell  has  a  transverse  diameter  five  or  six  times  as  great  as  the 
dorso-ventrah  The  ventral  side  is  broadly  convex  and  the  dorsal 
side  correspondingly  concave,  for  the  width  of  the  inner  volution, 
and  between  that  and  the  margin,  tbe  outer  volution  is  beveled  to 
the  form  of  the  funnel-shaped  umbilicus.  The  lateral  side  of  a 
volution  coiisiets  of  h  sharp  denticulated  edge.  The  umbilicus  is 
like  a  hollow  cone  or  tunnel  bordered  by  a  sharp  denticulated 
margin. 

Mil  furrows  arise,  at  the  margin  of  the  umbilicus,  at  depres- 
sions between  the  denticulatione,  and  are  directed  forward  at  an 
angle  of  about  forty-five  deKreea,  across  one-fourth  of  the  width 
of  the  ventral  side,  and  then  cross  the  middle  part  of  the  ventral 
side  in  a  slightly  nndnlating  line.  These  furrows  divide  a  volution 
into  six  Bubequal  parts,  though  the  distance  between  them  is  not 
uniform  and  does  not  increase  regularly  with  the  growth  of  the 
shell.  Tbsy  cross  the  shell  without  any  reference  to  the  septa  or 
chambers.  The  air  chambers  are  not  of  equal  length,  but  they  do 
not  increase  in  proportion  to  the  increasing  size  of  the  shell.  The 
septa  cross  the  ventral  side  in  transverse  waving  lines.  A  septum 
curves  from  the  umbilicus  forward  and  back  in  the  form  of  a  half 
circle  and  then  forms  a  retral  subangnlar  bend  and  again  curves 
forward  and  back  in  the  form  of  a  half  ellipse,  and  again  forms 
a  retral  eubangular  bend  and  curves  forward  over  the  middle 
part  of  the  ventral  side  somewhat  in  the  form  of  a  half  circle  de- 
preased  in  the  middle   part  so  as    to  make  it    bifid.    There    are, 
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therefore,  five  saddles  and  as  many  lobes.  Four  of  the*  saddles 
are  somewhat  evenly  convex,  the  middle  one  is  only  aboat  two- 
thirds  as  high  as  those  adjoining  and  is  abruptly  depressed,  in 
the  middle  part,  so  as  to  make  it  bifid,  and  form  a  short  narrow 
lobe  in  the  middle  of  the  ventral  side.  The  illostrations  will,  at 
once,  give  a  better  idea  of  the  septa  than  any  definition  can  give. 

This  species  is  qaite  peculiar  and  is  distinguished  by  the  general 
form  of  the  shell,  by  the  hollow  cone-like  umbilicus  surrounded 
by  the  sharp  denticulated  margin  of  the  last  volution,  by  the  six 
furrows  that  cross  the  ventral  side  of  each  volution  and  by  the 
saddles  and  lobes  in  the  septa. 

Found  by  the  late  Wm.  Mc Adams  in  the  Cioal  Measures  of 
Montgomery  county,  Illinois,  and  now  in  the  collection  of  Wm. 
F.  E.  Gurley. 

QOKlATITES  FULTONENSIS,    n.    sp. 

Plate  IVy  Fig.  15,  lateral  view;  Fig.  16,    ventral  view;  Fig.    17, 

surface  form  of  a  septum. 

Species  medium  size,  subglobose,  periphery  regularly  rounded ; 
volutions  rather  rapidly  expanding.  Transverse  section  of  a  volu- 
tion semi-elliptical,  the  transverse  diameter  being  a  little  more 
than  the  dorso-ventral.  Number  of  volutions  not  known.  The  last 
volution  embraces  all  the  inner  ones.  Umbilicus  small,  open  but 
not  disclosing  the  inner  volutions.  The  sides  of  the  volutions  are 
slightly  fiattened  and  inclined  toward  the  regularly  rounded  pe- 
riphery. The  sides  of  the  umbilicus  are  abrupt,  and  the  greatest 
transverse  diameter  of  a  volution  is  near  the  abrupt  descent  to 
the  umbilical  cavity.  The  external  shell  of  our  specimen  is  not 
preserved. 

The  air  chambers  are  very  complicated,  of  moderate  length  and 
do  not  increase  in  length  with  the  increasing  size  of  the  volu- 
tions. The  septa  are  close  in  some  places  and  distant  in  others, 
depending  upon  the  peculiar  sinuosities.  Within  the  umbilicus 
there  is  an  angle  in  each  septum  in  the  overlapping  part  of  each 
outer  volution,  from  which  the  septum,  in  a  gentle  arch,  turns 
over  the  margin  of  the  umbilicus,  and  from  an  obtuse  angle, 
curves  forward  and  back,  turning  more  than  a  half  circle  and  ex- 
tending back  to  an  acute  and  prolonged  point  from  which  it  takes 
a  retral  course  and  again  curves  forward  beyond  the  first  semi- 
circular curve,  and  then  back  to  another  prolonged  point,  where  it 
takes  another  retral  course  and  again  curves  forward  beyond  the 
second  prolonged  curve  and  then  back  to  another  acute  and  pro- 
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loogad  point,  in  line  with  the  two  preceding  acute  pointB,  where 
it  again  takes  a  retral  course  and  extends  forward  as  far  as  the 
eecond  prolonRed  carve,  and  insteai]  of  arching  over  the  middle 
of  the  periphery,  abruptly  carves  back  a  short  distance  and  then 
forward  and  back  so  as  to  leave  the  aammit  of  this  saddle  bifid, 
and  to  form  a  short  narrow  lobe  in  the  middle  of  the  ventral 
Bide.  There  are,  therefore,  seven  saddles  and  seven  lobes  withont 
inolading  the  email  narrow  lobe  in  the  middle  of  the  ventral  side. 
The  three  saddles  od  each  eide  rapidly  increaee  in  length  from 
the  ambiticns  toward  the  periphery,  and  the  one  on  the  periphery 
has  a  length  about  eqaal  to  the  middle  one  on  each  lateral  sidf . 
The  numerous  sinuoeitiea  of  the  septa  are  best  understood  by  ob- 
Borvinfi  the  illnstratious.  When  we  look  at  an  end  view  of  a 
Tolution  or  at  the  face  of  a  chamber,  we  see,  not  only  the  seven 
projecting  saddles,  the  middle  one  of  which  is  bifid,  as  above  de- 
scribed, but  also  two  short  ones  on  each  side  at  the  mouth  of  the 
nmbilicus,  one  of  which  is  indicated  by  the  gentle  arch  which 
tarns  over  the  margin  above  mentioned,  and  the  other  is  within 
the  mouth  of  the  umbilicaa  and  forms  the  inner  angle  of  tbe 
truncated  horn  of  the  subcrescentiform  chamber,  and  precedes  tbe 
angle  first  above  mentioned.  This  inner  saddle  is  not  disclosed, 
in  a  coiled  shell,  bat  the  one  on  the  margin  of  each  ombilicas 
might  very  well  be  counted,  making  nine  saddles  in  a  aepta. 
Tbe  eipbuncle  is  rather  large,  and  as  usual,  near  the  dorsal   side 

Thia  species  will  be  distinguished  by  its  general  form,  the  great 
nnmber  of  sinuosities  in  the  septa,  and  by  tbe  nine  exposed  sad- 
dles in  each  septum. 

Found  by  John  Wolf,  in  the  Coal  Measures,  in  Fulton  coanty, 
Illinois,  and  now  in  the  collection  of  Wm.  F.  E.  Qorley. 


OOMIATITES  KENTD0KIENSI8,   H.   A.  Hiller. 

Plate  V,  Fig.  1,  lateral  view  of  a  large  specimen  preserving  the 
outer  shell. 

This  species  was  described  and  illustrated  in  North  American 
Qeology  and  Palaeontotogy,  pi^e  439,  from  the  inner  whorls  of 
specimens,  that  did  not  preserve  any  of  the  outer  shell.  The 
volutions  are  unusually  numerous  in  this  species,  though  the 
number  in  a  mature  shell  is  still  unknown.  Evidently  there  are 
ten  or  more.  In  a  large  shell  two  or  three  of  the  volutions  may 
be  seen  by  looking  Into  the  umbilicus,  but    in  the  younger  speoi- 
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mens  the  inner  volations  are  not  disclosed.  The  snrface  of  the 
shell  is  covered  with  nnmeroos,  sharp,  elevated,  revolving  lines, 
separated  by  wider  revolving  farrows. 

In  describing  this  species  originally  the  other  side  of  the  volu- 
tions was  called  the  dorsal  side  of  the  shell,  following  the  termin- 
ology of  Meek  and  most  of  the  early  authors;  but  Owen  long 
since  showed  that  in  the  living  Nautilus,  the  ventral  side  of  the 
animal  is  upon  the  outside  and  the  dorsal  side  on  the  inner  side 
of  the  volution,  and  most  late  authors  have  made  their  descrip- 
tions of  the  shells  of  Cephalopoda  conform  to  the  position  of  the 
animal  in  the  shell  of  the  Nautilus.  We  have  adopted  this  method, 
and  the  reader,  in  order  to  make  comparison  with  the  description 
by  Meek  of  coiled  Cephalopoda  in  the  Geological  Survey  of  Illi- 
nois, and  by  other  authors  in  North  American  Otology  and  Pal- 
aeontology, and  elsewhere,  will  find  it  necessary  to  reverse  the 
words  dorsal  and  ventral  as  applied  to  the  shells,  so  that  they 
may  apply  to  the  supposed  position  of  the  animal  when  within 
the  shell,  as  evidenced  by  the  position  of  the  Nautilus. 

The  specimen  here  illustrated  was  found  by  Geo.  K.  Greene,  at 
the  typical  locality,  in  the  St.  Louis  Group,  at  Crab  Orchard, 
Kentucky,  and  is  now  in  the  collection  of  Wm.  F.  E.  Gurley. 


QONIATITSS  LUNATUS,  XL  sp. 

Plate  V,  Fig.    2,  lateral   view;  Fig.    5,  end   of  a  volution   and 

ventral  view,  showing  the  surface  markings  on  the  shell; 

Fig.  4,   surface   form  of  a   septum   taken   from 

thinner  and  smaller   specimens;  Fig   5, 

end  and  ventral  view  of  same. 

Species  large,  globose,  volutions  rather  rapidly  enlarging  and 
the  periphery  becoming  more  and  more  broadly  rounded  with  the 
growth  of  the  shell.  Figure  2  is  a  lateral  view  of  a  large  speci- 
men, though  incomplete.  It  preserves  part  of  the  outer  shell  and 
does  not  expose  the  septa.  Figure  3  is  a  smaller  specimen,  show- 
ing the  outer  shell  but  none  of  the  septa.  Figure  4  represents  a 
septum  from  a  still  smaller  specimen,  a  ventral  view  of  which  is 
represented  by  figure  6.  Number  of  volutions  not  known.  A 
transverse  section  of  a  volution  is  lunate  or  crescentiform.  The 
last  volution  embraces  all  the  inner  ones  and  closes  the  umbilicus. 
The  air  chambers  are  short  and  some  parts  of  the  septa  come 
very  close  together. 


Bach  aeptam  arises  from  the  ambilteiiB  and  makes  a  broad  curve 

backvatd  beyond  the  mid<lle  of  the  side,  where  it  makes  a  sharp 
retral  aogle  and  then  curves  forward  and  backward  forming  more 
than  half  an  ellipae,  and,  instead  of  arcbing  over  the  middle  of 
the  peripberj',  abrnptly  carves  forward  a  abort  distance,  and  then 
backward  ami  forward  so  as  to  make  this  lobe  bifid,  and  to  form 
a  abort  narrow  saddle  in  the  mid  He  of  the  ventral  side.  There 
are,  therefore,  five  saddles  and  four  lobes,  but  the  middle  saddle 
and  two  middle  lobes  are  very  amalL  The  course  of  a  septum  is 
best  understood  by  looking  at  the  illostration.  It  will  be  observed 
that  the  coorses  of  the  septa,  in  tbie  species,  are  the  reverse  of 
tboee  in  the  species  above  described.  That  is,  to  form  the  Srst 
lobes,  they  are  directed  backward  in  this  species,  and  forward  in 
those  above  described.  The  bifid  saddle  is  directed  forward,  in 
the  species  above  described,  and,  in  this,  the  carve  crossing  the 
middle  of  the  ventral  side  is  directed  backward,  and  we  have  a 
small  central  saddle  instea<l  of  a  small  central  lobe,  etc  The  snr- 
face  of  the  shell  is  marked  by  fine,  transverse,  imbricating  linee 
ol  growth. 

This  species  is  distingniehed  by  its  general  form,  transverse 
lunate  section  of  the  volatione,  fine  tranaverse  Unee  of  surface  or- 
DsmentatioD,  and  peculiar  sinnogitiee  of  the  septa. 

Found  by  Geo.  E.  Greene  in  the  Coal  Heaanres,  on  Elkbom 
Creek,  in  Kentucky,  and  now  in  the  collection  of  Wm  F.  E.  Gurley. 

QONIATITES   ILLIHOISENBIS,   U.   sp. 

PUUe   V,  Fig.  6,  lateral  view;   Fig.  7,  ventral  view;  Fig.  8,  aur~ 

face  form  of  a  8eptum. 

Species  medium  size,  subglobose,  volutions  moderately  enlarging* 
and  periphery  broadly  rounded.  Oar  specimen  exposes  part  of 
three  volutions,  leaving  the  impression  that  a  complete  shell  con- 
tains not  lees  than  six  volutions.  A  transverse  section  of  a  volu- 
tion is  aubcrescentiform,  the  horns  being  short  and  obtuse.  The 
last  volution  encloses  all  the  inner  ones,  but  leaves  a  rather  large 
open  umbilicuB.  The  air  chambers  are  short  and  oomplioated.  The 
outer  shell  is  not  preserved  in  oar  specimen. 

Each  septum  may  be  seen  to  curve  backward  across  the  obi  use 
end  of  the  horn  of  the  crescent,  within  the  cavity  of  the  umbili- 
cus, and  form  an  acute  angle  at  the  mouth  of  the  ambilioos,  where 
it  curves  forward  and  then  backward,  in  a  waving  line,  to  an  acute 
point,  which  is  posterior  to  the  first  angle,  where  it  makes  a  sharp 
retral  angle  and  curves  forward,  in  a  waving  line,  anterior  to  the 
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first  forward  carve  or  saddle  and  then  backward,  in  a  waving  line, 
to  an  acute  point,  which  is  slightly  anterior  to  the  second  one, 
where  it  makes  another  sharp  retral  angle  and  again  carves  for- 
ward  ,in  a  waving  line,  to  a  level  with  the  anterior  part  of  the 
first  saddle,  and  then  abruptly  carves  back  a  short  distance  and 
then  forward  and  back,  so  as  to  make  the  summit  of  this  saddle 
bifid  and  to  form  a  short,  narrow  lobe  at  the  i)eriphery,  in  the 
middle  of  the  ventral  side.  There  are,  therefore,  two  saddles  upon 
each  side  of  the  volution,  and  a  bifid  saddle  in  the  middle  of  the 
ventral  part,  and  one  on  each  side  of  it,  the  latter  being  the  lon- 
ger ones.  The  two  saddles,  on  the  sides  of  the  ventral  margin, 
extend  somewhat  anterior  to  the  others.  The  sinuosities  of  the 
septa  are  best  understood  by  looking  at  the  illustrations,  and  the 
use  of  the  words  "saddles  and  lobes,"  for  the  purpose  of  reaching 
a  correct  understanding,  are  of  doubtful  utility. 

This  species  is  distinguished  by  its  general  form,  transverse 
section  of  the  volutions  and  the  peculiar  sinuosities  of  the  septa. 

Found  by  the  late  Wm.  McAdams  in  the  Goal  Measures  in 
Montgomery  county,  Illinois,  and  now  in  the  collection  of  Wm. 
F.  E.  Gurley. 

QONIATITBS   KANSASENSIS,  U.  sp. 

Plate  V,  Fig,  P,  lateral  view;  Fig.  10,  surface  farm  of  a  septum; 

Fig.  11,  ventral  view. 

Species  medium  size,  subglobose,  volutions  very  slowly  enlarging, 
and  lateral  and  ventral  sides  regularly  rounded.  The  number  of 
volutions  not  known.  Transverse  sections  of  a  volution  concavo- 
convex  and  the  transverse  diameter  where  our  shell  is  broken  off 
is  about  three  times  the  dorso-ventraL  The  transverse  diameter 
diminishes  towards  the  apex  more  than  the  dorso-ventral  and  no 
doubt  increases  the  proportion  toward  the  body  chamber  of  a 
mature  shell.  The  last  volutiou  encloses  all  the  inner  ones  and 
leaves  a  large  open  umbilicus.  The  shell  is  regularly  rounded 
from  the  open  umbilicus,  leaving  no  distinct  lateral  sides,  and  the 
greater  transverse  diameter  near  the  abrupt  walls  of  the  umbilicua 
The  air  chambers  are  short  and  complicated.  The  outer  shell  is 
not  preserved  in  our  specimen. 

Each  septum  is  broadly  arched  forward  from  the  ambilicus  and 
then  curved  backward  in  a  waving  line  to  an  acute  point,  posterior 
to  the  commencement  at  the  umbilicus,  where  it  makes  a  sharp 
retral  angle  and  curves  forward  in  a  waiving  line  slightly  anterior 
to  the  first  forward  curve  or  saddle  and  then  backward  in  a  waiv- 


ing  line  to  an  Kcnte  point,  vhich  is  slightly  snterior  to  the  first 
aoute  point,  wbere  it  makea  another  sharp  retral  angle  and  again 
curves  forward  in  a  waving  line  to  a  level  with  the  anterior  part 
of  the  first  saddle  and  then  abmptly  carves  back  a  short  distance 
and  then  forward  and  back,  so  as  to  make  the  snmmit  of  the  sad- 
dle bifid,  and  to  form  a  short,  narrow  lobe  at  the  periphery  in 
the  middle  of  the  ventral  side.  There  are,  therefore,  two  sad- 
dles upon  each  aide  of  the  bifid  saddle,  as  the  periphery  of 
the  volntion.  It  will  be  noticed  that  the  septnm  above  deBcribe<l 
is  very  mocb  like  the  eepts  in  O.  illinoiaensis,  and  distinguished 
by  having  shorter  saddles,  which  are  less  constricted  in  the  middle 
part.  The  sinnositiee  and  shape  of  the  septa  in  the  two  species 
will  be  best  anderstood  by  comparing  the  illnstrations. 

This  species  will  be  distinguished  from  0.  ilUnoiseiisis  by  the 
proportionately  large  ambtlicas,  shorter  dorso-veutral  diameter,  less 
gibbons  volations,  which  are  more  abruptly  rounded  from  the 
umbilicus,  and  by  the  form  of  the  septa.  It  is  probably  more 
nearly  relate  to  that  species  than  to  any  other  which  has  been 
described. 

Found  by  W.  J.  Farriab  in  the  Upper  Coal  Measures  at  Kansas 
City,  Missouri,  and  now  in  the  collection  of  Wm.  F.  E.  Qurley. 

aOKIATITEB  aBEENCABTLEHSIB.   D.   Bp. 
PUile  V,   Fig.   72,    Viieral   nVtP;    Fiff.    J.?,    venirnl   vieic;  Fig.  14, 
surface  form  of  a  sepiiim. 

Hpecies  mediom  size,  globose,  volutions  expanding  laterally  quite 
rapidly  and  broadly  rounded  from  umbilicus  to  nmbilicos.  The 
nnmber  of  volntious  not  known.  Transverse  section  of  a  volation 
concavo-convex  and  the  transverse  diameter,  where  oar  shell  ia 
broken  off,  is  more  than  four  times  as  much  as  the  dorso- ventral. 
The  transverse  diameter  proportionately  diminishes  toward  the 
apex  and  increases  toward  the  body  chamber.  The  last  volation 
embraces  all  the  inner  ones  and  leaves  a  lai^e  open  umbilicoa 
that  is  like  a  hollow  cone  and  formed  by  the  beveling  of  each 
outer  volution  from  the  inner  volution  to  the  margin  of  the  um- 
bilicus. The  shell  on  the  interior  of  the  umbilicus  is  concen- 
trically lined  and  furrowed.  The  shell  is  depressed  convex  from 
the  margin  of  one  umbilicus  to  the  margin  of  the  other,  leaving 
no  lateral  sides  and  the  greatest  traueverse  diameter  at  the  margin 
of  the  umbilicns.  The  surface  of  the  shell  is  finely  cancellated. 
The  air  chambers  are  rather  long. 

Each  septum  is  arched  backward  from  the  nmbilions  to  a  rather 
r^cute  point  where  it  makes  a  retral  angle  and  curves  forward  and 
back  in  the  form  of  half  an    ellipse  (but    not   extending  quite  as 


46 

far  anterior  as  the  point  of  oommeDoement  at  the  ambilicas)  and 
terminates  in  an  aonte  point  at  the  middle  of  the  ventral  side  of 
the  volution.  There  are,  therefore,  two  complete  saddles  and  a 
half  saddle  on  each  margin  of  each  volution  and  three  intervening 
lobes.  The  pecular  shape  of  the  septa  will  be  most  appreciated 
by  looking  at  the  illustrations.   * 

This  species  is  distinguished  by  its  general  form,  open  concen- 
trically lined  umbilicus,  flattened  volutions,  surface  ornamentation, 
and  by  the  form  of  the  septa. 

Found  in  the  St  Louis  Group  at  Greencastle,  Indiana,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 

QONIATITES    SUBOAVUS,  n.  sp. 

Plate  V,   Fig.   15,   lateral  view;  Fig.  16,   end  of  a  volution  and 
ventral  view;  Fig.  17,  surface  form  of  a  septum. 

Species  rather  below  medium  size,  subglobose,  volutions  slowly 
expanding  and  broadly  rounded  from  umbilicus  to  umbilicus. 
Transverse  section  of  a  volution  concavo-convex,  and  the  trans- 
verse section,  where  our  shell  is  broken  off,  is  three  times  as 
much  as  the  dorso  ventral.  The  transverse  diameter  proportion- 
ally diminishes  toward  the  apex  and  increases  toward  the  body 
chamber.  The  number  of  volutions  not  known.  The  last  volution 
embraces  all  the  inner  ones  and  leaves  a  large  open  umbilicus 
that  is  like  a  hollow  cone  and  formed  by  the  leveling  of  each 
outer  volution,  from  the  inner  volution,  to  the  margin  of  the  um- 
bilicus The  shell  on  the  interior  of  the  umbilicus  is  smooth. 
The  shell  is  broadly  rounded  from  one  umbilicus  to  the  margin 
of  the  other  leaving  no  lateral  sides  and  the  greatest  transverse 
diameter  at  the  margins  of  the  umbilici  The  outer  surface  of 
the  shell  is  smooth.  The  air  chambers  are  very  short  Four  fur- 
rows arise  outside  of  the  margin  of  the  umbilicus  and  curve  for- 
ward across  the  ventral  side.  These  furrows  do  not  interfere  with 
the  margin  of  the  umbilicus,  they  are  smooth  and  exist  on  the 
outer  surface  of  the  shell  and  on  the  cast  They  do  not  regu- 
larly occur  on  a  volution  and  belong  rather  to  the  outer  shell  it- 
self than  to  the  body  of  the  volution.  It  does  not  appear  that 
they  could  have  had  any  effect  upon  the  animal. 

Each  septum  arises  from  the  umbilicus  and  makes  a  broad 
curve  backward  where  it  turns  an  .btuse  angle  and  then  curves 
forward  nearly  as  far  anterior  as  the  point  of  commencement  and 
then  backward  forming   more   than    half    an    ellipse     and     again 


taraa  an  obtose  Kngle  and  passes  slightly  forward  to  the  mediaa 
line  OD  the  ventral  side.  This  forms  a  bifid  lobe  and  a  abort  nar- 
row saddle  in  the  middle  of  the  veatral  aide.  There  are,  there- 
fore, five  saddles,  and  fonr  lobes,  but  the  middle  saddle  and  two 
middle  lobes  are  produced  by  a  bifid  lobe. 

The  septa  in  this  spocies  are  very  mach  like  the  septa  in  O. 
lunalus,  and  the  open  umbilicns  is  very  much  like  that  in  G. 
greencaslleiisis,  bat  the  species  do  not  agree  in  any  other  respects, 
nnd  on  the  whole,  have  little  resemblance  to  each  other.  The 
reader  must  notice  that  in  lookiug-  at  figures  <3  and  16  be  is  look- 
ing, on  the  ventral  side  of  the  shell  toward  the  apex,  and  in  all 
other  ventral  views  he  is  looking  toward  the  anterior  end  of  the 
shell,  and,  therefore,  the  septa  iu  figares  5  and  16  are  wrong  side 
np,  and  the  saddles  are  on  the  lower  side  of  the  septa.  Ftgnres 
i  and  17  are  correct. 

Found  by  the  late  Wm.  McAdams,  in  the  Coal  Measures,  iu 
Montgomery  county,  IllinoiB.  and  now  id  the  collection  of  Wui. 
F.  E.  Gurley. 

aOMIATITES   JE88IEJ!;,    D.    Sp. 

Plate  V,  Fit/.  78,  lateral  viae  of  a  small  apecimen;  Fig.  19,  end  I'tcic 

of  a  volution  and  jtori  of  a  ventral  view;  Fig.  20, 

surface  view  of  a  septum. 

Species  medium  or  above  mediam  size,  discoid,  snblenticalar, 
volutions  rapidly  expand,  and  periphery  sharply  rounded.  We  have 
a  specimeD  more  than  twice  as  large  as  the  one  that  is  illnatrated, 
but  it  shows  none  of  the  septa.  Transverse  section  of  a  volation 
crescentiform.  The  aides  of  the  volutions  are  broadly  rounded  and 
the  ventral  margin  more  narrowly  rounded.  The  outer  volatioD 
embraces  all  the  inner  ones  and  closes  the  umbilicns.  The  dorso- 
veutral  diameter  inoluling  the  horns  of  the  orescent  is  about  one- 
half  more  than  the  greatest  traneveree  diameter,  but  the  dorso- 
ventral  diameter  increases  rather  more  rapidly  than  the  transverse. 
The  external  shell  is  unknown.  The  air  chambers  are  of  mediam 
length. 

Each  septum  curves  gently  from  the  umbilicus  forward  and 
back,  to  a  point  posterior  to  the  place  of  beginning  and  near  thu 
ventro-lateral  margin,  where  it  makes  a  narrow  retral  bend  and 
curves  forward  and  backward  forming  half  an  ellipse,  and  then 
makes  a  retral  bend  across  the  periphery  of  the  ventral  side.  II 
is  not  clear  from  our  specimen  whether  or  not  there  is  a  small 
lobe  at  the  median  line.  There  are,  therefore,  four  saddles  and 
three  lobes  in  each  septa  as  shown  by  the  illustration. 
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This  speoies  is  distinguished  by  its  general  form,  closed  umbili- 
OQs  and  snrfaoe  form  of  the  septa. 

Found  by  B.  A.  Blair  and  his  accomplished  daughter,  in  whose 
honor  we  have  proposed  the  specific  name,  in  the  Oouteau  lime- 
stone, near  Sedalia,  Missouri,  and  now  in  the  collection  of  S.  A. 
Miller. 

SOBKINGDOM  PBOTOZOA. 

CLASS  POBIFEBA 
Family  BECEPTACULITID^ 

beoeptaoulites  dix0nxn8is,  xl  sp. 

Plate  F,  Fig,  21^  basal  view;  Fig.  22,  aide  view. 

Species  medium  size,  general  form  obovate.  Our  specimen  is 
more  ventricose  on  one  lower  lateral  side  than  upon  the  other. 
It  is  a  dolomite  and  the  external  integument  or  ectorhim  of 
Billings  is  not  preserved  and  the  internal  coating  or  endorhim  is 
not  visibla  The  part  which  is  presented  to  us  for  description  is 
the  outer  surface  of  the  spicular  skeleton. 

The  base  is  broadly  rounded  and  has  a  subcentral,  hard,  slightly 
projecting  nucleus  from  which  the  sigmoidal  rows  of  rhomboidal 
depressions  arise,  and  curving,  at  first,  gently  to  the  right  and  to 
the  left,  like  the  engine  turnings  on  a  watch,  and  then  curving 
upward  more  rapidly,  they  make  more  than  one  revolution  around 
the  skeleton  before  reaching  the  edge  of  the  summit  aperture. 
All  of  the  rows  originate  at  the  margin  of  the  nucleus,  and,  as 
they  diverge,  they  increase  in  diameter,  and  then  contract  toward 
the  summit  aperture,  abruptly  stop  without  the  intercalation  of 
any  rows.  In  other  words,  the  surface  is  covered  with  the  ex- 
pansion of  the  rows  of  rhomboidal  depressions  that  arise  at  the 
small  solid  nucleus,  at  the  base,  some  of  which  do  not  extend  to 
the  summit.  Each  rhomboidal  depressions  has,  within  the  elevated 
marginal  lines,  a  transverse  furrow  with  a  central  pore  and  one  at 
each  end  of  the  furrow.  The  transverse  furrow  is  crossed  by  a 
lees  conspicious  longitudinal  furrow.  The  central  pore  is  larger  than 
the  pore  at  either  end  of  the  transverse  furrow.  The  pores  and 
furrows,  probably,  represent  the  spicules  which  formed  the  skeleton 
but  have  been  destroyed.  The  aperture,  at  the  summit,  is  sub- 
central  but  not  well  preserved  in  our  specimen. 

In  1861,  Prof.  James  Hall,  in  a  pamphlet  report  on  the  Geolog- 
ical Survey  of  Wisconsin,  page  16,  described  without  illustration 
a  fossil  under  the  name  of  **ReoeptaculHe8  globulare^**  as  follows: 


"Body  giobtue  or  sabRlobnse,  with  an  irregalar  base  of  atUob- 
ment;  trensverae  diameter  usually  greater  than  the  vertical  diam- 
eter; Bummit  a  little  depreesed;  cells  arranged  in  radiating  curved 
lioes,  the  apertnres  rhomboidal  and  trauerereely  elongated;  con- 
centric groove  and  raieed  ridges  between  strongly  marked.  This 
Bpeciea  is  readily  distinguished  by  its  small  globose  form,  which 
is  osnally  not  more  than  three-fourths  of  an  inch  in  diameter.  It 
iB  more  rare  than  either  of  the  others  {R.  oweiii  and  R.  mivensis) 
thongh  I  am  informed  by  Prof.  Daniels,  that  more  than  twenty 
specimens  were  obtained  at  a  single  locality  in  Witoonsin,  About 
twenty  years  since,  I  received  a  specimen  of  this  species  from  Mr. 
Thorp,  of  Mount  Morris,  Illinois,  and  have  seen  others  in  Galeoa, 
and  in  the  collection  of  ProL  Daniels.  Qeological  formation  and 
locality. — In  the  Galena  limestone  of  the  lead  region  of  Wiacon- 
eia,  Iowa  and  Illinois." 

The  name  and  defiDition  might  have  passed  into  oblivion,  because 
no  one  could  have  recognized  the  species,  if  Prof.  Meek  had  not 
revived  it,  in  the  Geological  Sarvey  of  Illinois,  vol.  3,  p.  3U1,  pi. 
2,  fig.  2n,  b.  Prof.  Meek  described  under  the  name  of  Raxpla- 
culites  ylobularie,  Hall,  a  species  as  follows: 

"Body  obovate,  or  siibglobose,  rounded  and  slightly  nmbilicated 
above,  and  tapering  to  a  rather  broad  base  of  attachment  below. 
Cells  arranged  in  the  usual  regnlarly  curved  lines,  with  transversely 
elongated  rhomboidal  apertures,  which  become  exceedingly  narrow 
and  crowded  on  the  sides;  transverse  ridges  between  the  cells  aod 
the  intervening  grooves  well  defined,  and  becoming,  like  the  cells, 
very  closely  compacted  together  on  the  sides.  This  is  probably 
the  form  described  by  Prof.  Hall,  under  the  above  name,  thongh 
it  is  proportionally  longer  than  the  specimens  npos  which  the 
species  was  founded,  which  are  said  to  be  usually  wider  than  lon£. 
We  have  others,  however,  from  the  same  locality  agreeing  more 
nearly  with  bis  description,  and  apparently  not  separable  speoiG- 
cally  from  this.  Locality  and  position. — Scales'  Mound,  Illinois; 
from  the  Galena  division  of  the  Lower  Silurian  series." 

We  have  never  seen  a  specimen  that  resembles  the  defiaitioo 
given  by  Prof.  Hall,  miking  due  allowance  for  the  fact  that  be 
called  the  summit  the  base;  which  was  an  excusable  mistake,  unti) 
after  the  study  of  Billings,  on  Beceptacnlites,  published  in  1865, 
in  Palieozoic  Fossils,  p.  378.  But  the  species  illnstrated  by  Prof. 
Meek  will  stand  for  that  of  Hall,  and  we  come  now  to  compare  it 
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with  the  speoies  herein  desoribed.  First,  however,  we  muet  call 
attention  to  the  fact  that  Meek  also  mistook  the  base  for  the  sum- 
mit, and  his  definition  must  be  corrected  in  that  respect,  and  his 
fi^nre  2a  must  be  regarded  as  the  base  instead  of  the  summit,  and 
figure  2b  must  be  reversed  end  for  end.  The  fact  too,  that  oar 
specimen  is  much  larger  than  any  that  either  Prof.  Hall  or  Prof. 
Meek  mentioned,  is  immaterial 

Our  specimen  is  convex  at  the  base,  and  not  umbilicated  or  con- 
cave as  R,  globularis  is  described.  Our  specimen  does  not  possess 
the  transversely  elongated  rhomboidal  apertures  found  in  R.  glo- 
bularis. And  the  rows  of  rhomboidal  depressions,  in  R.  globu^ 
lariSf  as  shown  in  the  illustration  2b,  do  not  pass  half  way  around 
the  skeleton,  while  in  our  species  they  pass  around  the  skeleton 
and  nearly  half  around  again.  The  two  species,  therefore,  seem 
to  be  widely  separated  from  each  other,  though  they  occur  in  rocks 
of  the  same  geological  age. 

It  may  be  proper  here  to  remark,  that  some  European  authors 
widely  class  American  fossils  in  lists  of  synonyms  with  European 
fossils  and  with  fossils  belonging  to  different  geological  formations, 
in  America.  As  an  illustration,  we  find  R.  globularis^  which  is 
known  only  from  the  Oalena  Group,  in  the  Lower  Silurian,  and 
R,  ohioensiSf  and  R.  subturbinaius  which  are  known  only  from  the 
highest  members  of  the  Niagara  Group,  classed  by  one  of  those 
authors  as  synonyms  for  Ischadites  koenigi.  It  would  seem  that 
some  of  them  have  no  idea  of  the  order  of  the  geological  forma- 
tions in  America,  and  are  equally  as  obscure  in  making  compari- 
sons of  fossils.  No  species  of  fossils,  animal  or  vegetable,  was  ever 
found  common  to  the  Galena  and  Niagara  Groups,  and  there  does 
not  seem  to  have  been  any  excuse  for  confounding  R.  globularis  with 
R.  ohioensis  of  Meek,  or  R.  subiurbinatus  of  Hall,  on  any  palsBon- 
tological  grounds  or  even  upon  fanciful  resemplance.  Neither  is 
there  anything  in  the  descriptions  or  illustrations  of  R.  ohioensis 
by  Meek,  and  R.  subturbinatus  by  Hall,  that  would  indicate  that 
they  might  be  sjrnonyms.  It  will  be  noticed  that  Meek,  in  Ohio 
PaldButology,  Vol.  2,  and  Hall,  in  the  11th  Report  of  the  Geologi- 
cal Survey  of  Indiana,  continue  to  call  the  base,  the  summit  of 
—7 
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NEW  SPECIES  OF  ORINOIDS,  CEPHALOPODS  AND 

OTHER  PALAEOZOIC  FOSSILS. 

BY   S.  A.  MILLER    AND   WM.  F.  E.  GURLEY. 


SUBKINGDOM   ECHINODERMATA. 


CLASS  CRINOIDEA. 

ORDER  PALJiiOCRINOIDEA. 

FAMILY  ACTINOCRINID.E. 

AGARICOCRINUS   lOWENSIS,   11.    Sp. 

Plate  i,  Ji(j.  ly  basal  view;  Jig,  2,  sinrDiiit  view;  Jig,  3,  azygous  view 

of  the  same  specimen. 

Species  large,  subpentagonal  in  outline,  by  reason  of  the  extension 
of  the  radial  areas.  Calyx  very  deeply  concave,  and  vault  corre- 
spondingly convex,  leaving  a  thin  visceral  cavity.  Plates  thick,  con- 
vex, and  giving  to  the  whole  form  a  very  rugged  aspect.  Of  this 
species  we  have  three  specimens,  two  of  them  are  substantially  alike, 
though  one  has  a  more  convex  vault  which  is  somewhat  more  evenly 
rounded. 

Basals  form  a  flat  hexagonal  disc  somewhat  larger  than  the  diam- 
eter of  the  column.  First  primary  radials  about  as  long  as  wide, 
and  gently  curve  from  the  basal  disc  so  as  to  form  a  concave  bot- 
tom for  the  cavity  of  the  calyx;  three  hexagonal,  two  heptagonal. 
Second  jjrimary  radials  a  little  wider  than  long,  quadrangular. 
Third  primary  radials  very  little  larger  than  the  second  and  wholly 
within  the  concavity  of  the  calyx,  three  hexagonal,  two  pentagonal, 
axillary,  and  supixjrt  on  the  supt»rior  sloping  sides  the  secondary 
radials.  First  secondary  radials  large,  tumid  or  highly  convex,  the 
inferior  part   is  within  the  cavity  of  the  calyx    and   the   superior 


part  ciirvBH  ovit  homiiiitnlly.  iu  the  dirootiim  uf  the  arms.  In  tlii> 
ray  on  thf  riKlit  of  tlu'  ozygouK  iin-n.  in  tht-  sppoimon  illuHtratpd. 
the  first  tertiary  mdinU  nm  wiiniiwtiiit  fmpi*Koid«I  in  outlini-,  mid 
do  not  cover  thi'  Bupcrior  faces  of  th«  tirst  priranry  rndinU.  and 
tlie  second  lertinry  nidials  ri-sl  on  both  l\w  Bucondfiry  nnd  first 
tertiary  rndjak;  thuy  »n'  axillary  and  hear  upon  each  u)i|>i^r  slop- 
ing Bide  n  fret'  arm.  which  K'ves  to  thin  ray  four  arras.  In  the  ray 
un  the  left  of  the  azy^ous  ari-n  tht-  seooiid  sticondary  radinl,  on 
the  proximal  Bide,  bears  a  single  arm,  there  is  an  intercalated 
large  plate  reatiny  iu  the  angle  formed  by  the  two  first  primary 
radials.  whii-h  is  axillary  and  bears  ujxtn  cauh  eujwrior  side  a  U^r- 
tiary  radial  that  supports  a  single  arm,  which  gives  to  this  ray 
three  arms.  Each  of  the  lateral  raya  is  (wnstructed  in  the  same 
way.  and  each  one  bears  i\mw  arms.  In  tlie  my  opposite  the 
azygous  area  each  aecond  secondary  radial  bears  a  single  arm, 
which  gives  to  this  ray  two  arms.  Them  are,  therefore,  fifteen 
arms  iu  this  sjiecies,  and  fifteen  amhiilacral  oi>enings  to  the 
vault,  which  are  very  conspicuous  iu  a  summit  view.  The  second- 
ary and  tertiary  radials  are  tumid  and  pyramidal  platns,  dne  of  the 
other  specimens  has  the  four-armed  ray  on  the  left  of  the  azygous 
area,  and  the  three-armed  ray  on  the  right.  We  have  elsewhere 
Bhowii  that,  in  our  opinion,  this  variation  ahoiild  not  be  regarded  as 
of  ^|K.eili,-  ini[x,rtiUH'e.  The  arms  Jire  .-oiuijosed  of  a  double  series  of 
interhwkiiig  plates  and  each  one  is  iu  the  form  of  a  sharp  annular 
ridge  on  the  lower  side. 

The  first  regular  interradials  rest  bt^tween  the  superior  lateral  sides 
of  the  first  primary  radials  and  extend  as  high  as  the  third  primary 
radiaU.  In  the  area  adjoiiiiug  the  four-armed  ray,  it  is  followed  by 
two  plates  that  separate  the  secondary  radials  and  first  arm  plates 
and  curve  over  the  margin  of  the  calyx  and  unite  with  throe  plates 
belonging  to  the  vault.  In  the  area  next  to  the  left  of  the  azygous 
area  there  are  also  three  plates,  but  one  of  them  is  intercalated  and 
rests  on  the  top  of  the  first  secondary  radial,  and  is  cut  off  from  unit- 
ing with  the  plates  of  the  vault.  In  each  of  the  other  two  areas  there 
are  oidy  two  plates,  the  second  ones  of  which  curve  over  the  margin 
of  the  calyx  and  unite  with  the  plates  of  the  vault.  Kaeh  of  these 
plates  in  the  second  ranges  are  longitudinally  convex  or  bear  an 
elongated  node.  There  are  four  plates  in  the  azygous  area.  The  first 
one  is  in  line  with  the  first  primary  radials  and  of  about  the  same 


size.  It  is  followed  by  three  large  and  elongated  plates  in  the  second 
range  that  curve  up  out  of  the  calieular  cavity  and  over  the  margin 
of  the  calyx  and'unite  with  the  plates  of  the  vault. 

The  vault  is  higlily  convex  and  more  or  less  concave  in  the  inter- 
radial  regions.  There  is  a  large  tumid  plate  at  the  apex  of  the  vault 
which  is  surrounded  by  eight  plates,  the  two  smaller  ones  of  which 
unite  with  the  minute  plates  that  surround  the  azygous  orifice.  There 
is  a  large  tumid  plate  over  the  junction  of  the  ambulacral  canals;  the 
other  plates  of  the  vault  are  much  smaller,  but  they  are  very  irregu- 
lar in  size;  the  smallest  ones  are  in  the  regular  interradial  and  azygous 
areas.  The  azygous  area  is  wide  and  covered  by  numerous  plates. 
The  orifice  is  at  the  superior  part  of  a  bulbous  swelling  and  sur- 
rounded by  small  plates. 

This  is  the  first  fifteen-armed  species  ever  described  and  may  be 
distinguished  by  that  character  alone.  It  is,  however,  to  be  distin- 
guished by  its  general  form,  peculiar  arrangement  of  the  secondary 
radials,  and  by  the  regular  interradial  and  azygous  plates. 

Found  in  the  Keokuk  group,  at  Keokuk,  Iowa,  and  now  in  the  col- 
lection of  Wm.  F.  E.  Gurley. 

AGARICOCRINUS   KEOKUKENSIS,  n.  Sp. 

Plate  1,  Fi(j.  4,  httsal  view;  Fi(j.  .*>,  sutinnit  new:  Fi<j.  6*,  dzyifous 

view  of  same  speciinen. 

Species  large,  subpentagonal,  in  outline,  by  reason  of  the  exten- 
sion of  the  radial  areas,  calyx  very  deeply  com^ave  and  vault  very 
highly  convex  leaving  a  thin  visceral  cavity,  and,  in  these  respects, 
very  much  resembling  A.  iownisis  above  described.  Plates  thick, 
convex,  and  giving  to  the  whole  form  a  rough  aspect. 

Basals  form  a  slightly  concave  hexagonal  disc  that  is  substantially 
(Covered  with  the  end  of  the  column.  First  primary  radials  about  as 
long  as  wide,  and  gently  curve  from  the  basal  disc  so  as  to  form  a 
concave  bottom  for  the  cavity  of  the  calyx,  three  hexagonal,  two  hep- 
tagonal.  Second  primary  radials  nearly  as  long  as  wide,  (quadrangu- 
lar. Third  primary  radials  somewhat  wider  but  not  any  larger  than 
the  second  and  wholly  within  the  concavity  of  the  calyx,  pentagonal, 
axillary,  and  support  on  the  u^jper  slo^^ing  sides  the  secondary  radials. 
First  secondary  radials  large,  tumid  and  having  the  inferior  end 
within  the  cavity  of  the  calyx,  and  the  superior  part  curving  over, 
horizontally,  in  the  direction  of  the  arms.       In  the  ray  on  the  left  of 


the  nzygous  nrpntbe  firHt  st'condary  riuliiils  ftrn  axillnry  and  on  each 
proximnl  side  support  two  Icrtinry  rnilinlH  mid  on  trnv  distal  Bide  a 
siiJKlu  Inrge  tertiary  radial  and  on  tlip  other,  which  adjoins  the 
nzygous  area,  throe  tertiary  radtalft,  which  nirarigcnieitt  gives  to  thia 
ray  four  arms.  One  of  the  Inttirni  rayn  is  (^)tistrurted  in  n  some- 
what similar  manner,  though,  on  one  of  the  proximal  sides  of  the 
first  seoonriary  radials,  Divrvi  aro  two  tertiary  nulinls,  and,  on  thp 
other,  there  are  three,  and,  on  each  of  the  distal  Kides,  there  are  two 
tertiary  mdials,  whieh  gives  tn  this  rny  four  arms.  In  the  ray  on 
the  right  of  the  nzygous  area  there  is  n  [icntagonal  plate  inserted  in 
the  angle  formed  by  the  tiret  secondary  radials  which  supiwrts  upon 
each  of  three  sides  a  singie  tertiury  plate;  those  resting  on  the  lateral 
sides  are  also  supported  on  the  lirst  seeoudnry  rndials,  which  gives 
to  this  ray  three  arms.  In  the  other  lateral  ray  there  is  an  hexag- 
onal plnte  inserted  in  the  angle  formed  by  the  first  secondary  radials, 
which  bears  uix>n  one  upi>er  side  a  single  plate  that  support*  a  sin- 
gle arm  and  upon  each  of  two  sides  a  plate  that  supixirls  a  single 
arm,  and  ujjon  the  other  n  plate  that  supports  upon  each  of  two 
sides  a  plate,  that  together  supi>ort  a  single  arm,  which  gives  to  thia 
ray  thne  arms,  In  the  ray  op|»08ite  the  azygons  area  the  first  sec- 
ondary radial  supports  on  one  aide  n  single  secondary  radial  that 
snpporte  an  arm  and  the  other  secondary  radial  BUpports  two  plates 
that  anpjiurt  n  pingle  arm.  wliieh  gives  to  this  ray  two  arras.  There 
are,  therefore,  sixteen  arms  in  this  species,  and  sixteen  ambulacral 
openings  to  the  vault,  which  are  very  conspicuous  in  a  summit  view. 
The  arms  are  composed  of  a  double  series  of  interlocking  plates  and 
each  one  is  in  the  form  of  a  sharp  angular  ridge  on  the  lower  side. 

In  each  regular  interradial  area  there  are  three  plates,  one  follow- 
ing the  other.  The  first  one  rests  between  the  superior  lateral  sides 
of  the  hrHt  primary  radials  and  extends  as  high  as  the  third  primary 
radials.  The  second  one  extends  about  as  high  as  the  iirst  second- 
ary radials  and  the  third  one  curves  over  the  margin  of  the  calyx 
and  unites  with  the  plates  of  the  vault.  In  the  azygous  area  there 
are  six  plates.  The  first  one  is  in  line  with  the  first  primary  radials 
and  about  the  same  size.  It  is  followed  by  three  plates,  the  middle 
one  of  which  curves  up  out  of  the  calieular  cavity  and  over  the  mar- 
gin of  the  calyx  and  unites  with  the  plates  of  the  vault.  Each  lateral 
one  extends  about  as  high  as  the  first  secondary  radials  and  is  fol- 
lowed by  another  elongated  plate  that  curves  over  the  margin  of  the 
calyx  and  unites  with  the  plates  of  the  vault. 
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The  vault  is  exceedingly  convex  and  very  slightly  depressed  in  the 
interradial  areas.  There  is  a  large  tumid  plate  at  the  apex  of  the 
vault,  which  is  surrounded  by  seven  large  tumid  plates.  There  are 
three  large  tumid  plates  over  the  junction  of  the  ambulacral  canals 
in  each  of  four  of  the  radial  series,  and  one  over  the  junction  of  the 
ambulacral  canals,  in  the  ray  opposite  the  azygous  area.  The  other 
plates  of  the  vault  are  much  smaller,  but  very  irregular  in  size,  the 
smallest  ones  are  in  the  regular  interradial  and  azygous  areas.  The 
azygous  area  is  wide  and  covered  by  numerous  polygonal  plates.  The 
azygous  orifice  is  at  the  superior  part  of  a  bulbous  swelling  and  sur- 
rounded by  small  plates. 

This  is  the  first  sixteen-armed  species  ever  described  except  the 
Arfinorrinus  (/)  hrlirc  of  Hall  to  which  it  bears  very  little,  if  any, 
resemblance.  It  would  seem  to  be  as  nearly  related  to  A,  iowetisis, 
above  described,  as  to  any  other  si)ycies,  but  it  is  widely  different 
from  that  species,  in  the  azygous  and  interradial  areas,  in  the  sec- 
ondary and  tertiary  radials,  and  in  the  plates  of  the  vault,  beside 
having  sixteen  arms  while  that  sj^ecies  has  only  fifteen.  It  is  a  very 
strongly  marked  si^ecies. 

Found  in  the  Keokuk  (xroup,  at  Keokuk,  Iowa,  and  now  in  the 
collection  of  Wm.  F.  K.  Gurley. 

Remarks  on  Agaricocrinus. 

Agdrirocn'nus  is  a  well  marked  genus  that  does  not  graduate  into 
any  other  nor  toward  any  other  through  any  of  the  species  belong- 
ing to  it.  It  is  only  known  from  the  lower  half  of  the  Subcar- 
boniferous  System.  It  first  makes  its  appearance  in  the  Chouteau 
limestone.  Here  we  find  ^4.  hlairi,  which  has  a  subquadrate  flattened 
body  and  bears  only  nine  arms.  The  ray  opposite  the  azygous  area 
bears  a  single  arm,  and  each  of  the  other  rays  bears  two.  It  is  the 
only  nine-armed  species  that  has  been  described,  and  has  very  little 
resemblance  in  either  form  or  structure  to  any  genus  or  species  that 
preceded  it.  There  have  been  described,  also,  from  the  Chouteau 
limestone,  three  ten-armed  species,  viz.:  A.  germanus,  which  is  a 
small  species,  having  a  flattened  body  and  a  tumid  plate  above  each 
ambulacral  orifice;  the  vault  is  covered  by  fewer  plates  than  any 
other  known  si)ecies;  A.  rhouteftucnsis,  which  has  an  abrupt  basal 
depression,  subconical  vault,  and  unequal  radial  series;  and  A. 
sfimpsoni,  which  bears  very  large  arms,  in  proportion  to  the  size  of 
the  flattened  calyx.    These  species  are  widely  separtited  from  each 
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other  and  readily  distinguisliwl  by  any  one  having  any  knowledge 
of  th)'  structure  of  criuoids,  but  they  ore  not  linked  by  any  series 
of  gradation  with  any  known  genuR  or  spuciea  belonging  to  an 
earlier  age. 

prof.  Jamee  Hall  described  twelve  ten-armed  bih-oics  from  tho 
Burlington  Group,  viz.:  A.  hellitreina,  A.  coiiri'j-iis,  A,  corruijntitH, 
A.hreris,  A.  ejccavatiin,  A.  injtatiii*,  A.  genmt'lricun,  A.  arnolrcma, 
A. pentagoniis,  A. pliiTwvoHvfxu»,  A.  pj/rttmuliiiminnd  A.  gtelUiftm. 
Of  these  only  eight,  viz.:  A.  excavatus,  A.  hrnn'n,  A.  pyramida- 
ius.  A.  alellutuH.  A.  coiirrjus.  A,  ornolrpintt.  A.  pentagonust,  and 
.4.  geomelricMS  have  been,  in  any  mannor,  iiliir^tmtt'd.  We  have 
had  occasion  to  examine  the  definitions  and  illustrations  as  well  ns 
Hpecimmis  belonging  to  these  eight  sptwies  and  linve  found  no 
synonymy  among  them.  A.  fiellUroiifi  haa  been  called  a  Bynonym 
(or  A.  ornoircmn.  and  A.  rorriiyftlits  has  bi'un  called  a  synonym  for 
A.  pyramukitns;  h\it  A.  plniioiviivrj^tsi  and  A.  iiijinftix,  from  their 
definitions,  seem  to  hu  good  species.  It  would  he  very  gratifying 
to  have  some  one  illustrate  tlivse  two  species,  who  lias  some 
knowledge  of  fossils,  in  order  that  they  might  take  their  rank  with 
other  described  and  illustrated  forms.  We  described  A.  Ulinoiaett- 
ais,  which  has  a  depressed  body  with  a  peculiar  pentagonal  outline 
and  ten  arms,  from  the  Burlington  Group.  These  are  all  the  ten- 
armed  species  that  hnv  bmn  tli'scribcil  from  this  ({rnup. 

There  have  been  described,  from  the  Burlington  Group,  live 
twelve-armed  species,  viz.:  --1.  huUattis,  A.JisceUiis,  A.  iuhIosus,  A. 
hodgsoni  and  A.  adamst'iisis,  all  of  which  have  been  illustrated, 
except  A.  JiscMtis.  It  was  described  by  Prof.  Hall  as  an  Avfinocrinus 
and  he  said:  "It  is  not  of  the  type  of  Agoricocrt'nus,  Troost,  or 
Amphoracrinus."  His  definition,  however,  would  lead  us  to  suppose 
he  had  before  him  an  Agar icocr inns  and  a  distinct  species,  A.  bul- 
latus.  Hall,  and  A.  nodoi^tis,  Meek  and  Worthen,  are  distinct  and 
well  characterised  species  very  far  removed  from  A.  (tmcricnnus, 
with  which  they  have  been  erroneously  classed  by  some,  as  synonyms. 

The  above  are  all  the  species  which  have  been  defined  from  the 
Burlington  Group,  and,  it  will  be  noticed,  that  they  possess  either 
ten  or  twelve  arms.  Prof.  Meek  mentioned  the  fact  that  he  had  seen 
an  eleven-armed  specimen,  but  he  did  not  describe  it. 

There  have  been  described  from  the  Keokuk  Group,  three  ten- 
armed  species,  viz.:  A.  urcula,  A.  whiljieldi and  A.  wortheni.  They 
have  been  quite  fully  illustrated  and  are  very  distinct  species. 
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There  have  been  described,  from  the  Keokuk  Group,  eight  twelve- 
armed  species,  all  of  which  have  been  properly  illustrated.  They 
are  as  follows:  A,  crassus,  A,  elegans,  A,  eris,  A.  mdianensis,  A. 
splendetis,  A.  sprimjeri,  A.  tuherosus  and^.  tugurium.  These  spe- 
cies are  widely  diflFerent  from  each  other  and  clearly  distinct.  A\ 
eris  is  from  Richfield,  Ohio,  and,  at  the  time  of  its  original  defini- 
tion, was  referred  to  the  Waverly  Group;  but  the  rocks  are  decidedly 
above  the  Waverly  Group,  and  are  now  known  to  belong  to  the 
Keokuk. 

A,  tnhei'osus,  Hall,  is  properly  the  type  of  the  genus.  Prof.  Hall 
published  Troost's  Mss.  definition  of  the  genus  (Geo.  Sur.  Iowa, 
560),  and  said  it  was  founded  upon  A,  fuhei'osusy  proposed  by  Troosl, 
which  he  said  had  been  later  described  by  Roemer,  under  the  name 
of  Amphoracrinus  (imen'canus.  Prof.  Hall  then  proceeded  to  defin^ 
A,  tubei'osus  (Geo.  Sur.  Iowa,  617),  and  very  fully  described  a 
twelve-armed  species,  which  is  very  common  about  Keokuk,  Iowa, 
and  of  which  we  have  examined  more  than  one  hundred  good  speci- 
mens. The  species  described  by  Roemer,  under  the  name  of  Afn- 
phoraci'inus  amcricanus  has  very  little  resemblance  to  it,  and  is, 
as  we  understand  his  illustration,  a  fourtoen-armed  species,  and  'we 
have  specimens  of  it  collected  at  the  typical  locality  in  Tennessee, 
which  bear  fourteen  arms.  The  Mss.  name,  A.  tuberosuSy 
Troost,  has  no  validity,  because  he  did  not  define  the  species 
and  because  no  one  else  has  published  what  he  said  about 
it.  Prof.  Hall  used  the  specific  name  tuherosus  supposing 
that  he  was  applying  it  to  the  same  form  to  which  Troost  had  ap- 
plied it  and  to  which  Dr.  Roemer  had  given  the  name  americanu3\ 
but  he  was  applying  it  to  quite  a  marked  and  diflFerent  speciec^ 
which  ho  carefully  described,  and  which  must  bear  his  name,  be- 
cause a  catalogue  name  does  not  preoccupy  a  word  or  give  it  any 
force  as  a  specific  name.  The  name  is,  therefore, >4.  tuherosus,  Hall, 
and  not  A,  tuherosus,  Troost.  Prof.  Hall  followed  .the  definition  of 
the  genus,  with  the  description  of  the  species  A.  hullntus,  and  pub- 
lished  the  definition  of  ^4.  tuherosus  farther  on  in  the  book,  but 
that  does  not  aflFect  the  question  of  the  type  of  the  genus,  for  he 
very  clearly  set  forth  A.  tuherosus  as  the  type.  * 

The  mistake  of  calling  A.  tuherosus  a  synonym  for  A,  (imericiinus 
has,  probably,  been  carried  into  the  literature  of  the  subject,  because 
so  few  copies  of  Bronn's  Lethea  Geognostica,  in  which  Roemer  pub- 
lished his  A.  americauus,  ever  reached  America.      We  have  never 
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been  nble  to  obtnin  n  cnpy  of  tliL'  work,  but  Hr.  Sinss,  of  Pliilndel- 
phia,  has  furnished  ub  with  a  oopy  of  the  fiKiiren  15*i  and  15fi  and  a 
translation  of  the  definition  which  in  as  follows; 

"Amphorncrinus  americaniie,  u.  ftp. 

"The  whole  Hurface  is  a  eomewhnt  (h-preaBcd  expansion  of  the  lowor 
half  of  the  calyx,  which  gives  (o  this  speiripB  n  widely  different  aspect 
from  the  type  of  the  genus.  It  ie  also  oonsi<lerably  smaller  there 
than  A.  giVyerisoni.  An  examination  of  th<>  figures  will  show  the 
Bculpturing  of  the  plates  which  is  chnrncteristic  of  evi-ry  speeies." 

Thie  definition  would  not  ht'  sufficient  to  establish  a  species,  but 
the  figure,  15a,  gives  an  azygoiis  si<le  vii'w  of  an  Aij'in'coiTiint'*  ami 
shows  four  arm  openings,  uixm  eacli  side  of  the  nzvgous  area,  and 
the  figure  156  shows  n  basal  view  of  the  calyx,  and  that  the  ray  on 
each  side  of  the  azygoua  area  ixisst'saes  four  arms  and  each  of  the 
other  three  rays  possesses  two  arms,  which  gives  to  the  siM-cies  fourteen 
arms.  After  receiving  these  drawings  wi-  were  nVtle  l^i  identify  tour 
specimens,  from  Roemer's  tyije  locality,  at  White  Springs,  TeiineBseo, 
with  A.  americainiit.  We  have  cxaniintHl  a  great  many  sjiecimena  of 
'  Agaricorrimts  from  the  Keokuk  (in^iip  of  Kentucky  and  Tennessee, 
but  have  not  found  a  single  specimen  of  vt.  tiih^roxim,  Hall,  among 
thom. 

Our  specimens  of  ,4.  itihrrnaiiit  show  a  great  variation  in  size,  in 
the  concavity  of  the  calyx,  and  height  of  the  vault.  The  proportional 
length  of  the  secondary  rndials  differs,  in  different  specimens,  and  in 
some  specimens  the  rays,  on  each  side  of  the  nzygous  area,  are  much 
more  prolonged  than  in  others,  this  is  es])ecially  the  case  in  large 
specimens,  with  a  depressed  convex  vault;  but  the  fundamental 
structure  and  arm  formula  remain  so  constant,  that  there  is  no  diffi- 
culty in  referring  them  to  the  same  species. 

There  has  been  only  one  thirteen-arnied  sjx'cies,  A.  gorhyl,  de- 
scribed from  the  Keokuk  Group. 

There  liave  been  three  fourteen-armed  spocies  described  from  the 
Keokuk  Group,  viz.:  A.<uiieric(iniis,  A.ilisstmiUs  and  A. profundus. 
They  are  all  very  pronounced  and  distinct  species. 

There  has  oidy  been  one  fifteen-armed  species  described  from  the 
Keokuk  Group,  viz.:     A.  ioweiisis.  above  defined. 

A.  keokukensis,  as  above  described,  has  sixteen  arms. 

Agaricocrinus  { ?)  hclice  described  as  Artinorn'mi.i  helicc  from  the 
Waverly  Group,  at  Richfield,  Ohio,  which,  as  above  remarked,  is  from 
rocks  above  the  Wnverly  Group  nnd  belonging  to  the  Keokuk,  has, 
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as  stated,  in  Ohio  Pal.,  vol.  2,  p.  163,  an  arm  formula  of  44-H+ 
2+3+4— 16  arms,  or  4-13+2+4+4=17  arms.  We  ^re  iijclineKl.to 
think  that  two  species  are  described  here  under  one  nam^^  but  speci- 
mens from  that  locality  are  very  poor,  and  those  whiph  we  have, 
possess  only  sixteen  arms,  and  we  cannot  throw  any  ad4.itionf\l  H^itht 
upon  the  subject.  The  reference  of  the  species,  however^  toyl^fji*/- 
cocrinus  is  very  doubtful. 

Agarfcocrinus  nodttlosus  from  the  Keokuk  Group  ^ap  17  arjns. 
The  arm  formula  is  4  f  4+2-1-4^3.  And  A,  in(tcad(nnsi  has  18 
arms.  The  arm  formula  is  4+4+4-1  3-1-3.  This  species  is  oi^e  of 
the  largest,  has  the  most  numerous  arms  and  belongs  to  the  la^t  of 
the  race. 

We  have  thus  taken,  briefly  in  review,  all  the  species  of.  Apan'^O' 
crinns  that  have  been  described.  They  belong  to  the  Chouteau. 
Burlington  and  Keokuk  Groups.  Names  have  been  given  to  jforty 
two  si>ecies.  All  of  these  have  been  illustrated  except  five,  thre^^  of 
which  are  believed  to  be  good  and  valid  species  and  th^  ptb^r  two 
may  be  classed  as  doubtful,  because  they  were  named  tliirty  six  ye^ars 
ago  and  have  never  been  illustrated,  and  some  authors  .have  9^id  they 
are  synonyms.  All  we  can  say  is  that  we  have  not  identified  them  in 
our  collections.  It  is  very  easy  for  some  to  say,  that  one.  species  is  a 
synonym  for  another,  but  the  student  will  find  that  good  ai^hors 
rarely  make  a  synonym,  and,  if  one  occurs,  it  is  und^r  sijcl^.  cir- 
cumstances that  ordinary  prudence  will  not  guard  against  it.  y(e 
have  seen  ten-armed  species  described  by  Hall,  from  the  Burlington 
Group,  twelved-armed  species  described  by  Hall  from  the  Bnrlii;ig- 
ton  Group,  twelve-armed  si)ecies  described  by  Meek  &  Woi:then  from 
the  Burlington  Group,  and  twelve-armed  species  described  b^  Hall 
from  the  Keokuk  Group,  all  of  which  have  been  finely  illustrated,  and 
occur,  in  Iowa  and  Illinois,  classed  as  synonyms  for  A(j<vricoi'rinHH 
americmms,  which  has  never  been  described,  but  which  isafourteen- 
armed  si)ecies,  as  shown  by  the  illustrations,  and  has  never  l)een 
known  to  o(^cur,  except  in  the  Keokuk  Group  of  Tennessee.  .Such 
erroneous  classifications  are  without  any  discrimination,  and  u^SMally 
without  examination,  but  there  is  no  way  of  preventing .  the  preteji- 
sions. 

We  would  again  call  attention  to  the  distributioii  of  the  speci^es  in 
the  different  Groups  of  rocks.  The  species  from  the  Chouteau  lime- 
stone  are  small  and  bear  either  nine  or  ten  arms..  Those  Irpm^tjbe 
Burlington  Group  are  larger  than  those  from  the  Chouteau,  but  are 
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imt  lifi  large,  gpiuTally.  iis  iIuh.-  rmiii  \\u-  Knokuk.  Tin-  Btirlingtoii 
foriDB  deecribeil  posatiss  either  ton  or  twelve  nrmn,  liut  Prof.  Meek 
mentioned  a  Bpocimi-n  with  i<lev-uu  nrma  whif^h  he  thouglit  wns  ab- 
iior^nnl.'  Those  from  the  Keokuk  (Iroup  possess  ten.  twelve,  thirtoi'n. 
fourteen,  fifteen,  Bixteen,  Boveiiteen  or  eighteen  nrniB.  The  Chouteau 
forms  have  a  depressed  body,  the  cn\yx  is  nlnioet  flat  and  only  slii^htly 
concave  about  the  column,  and  the  vaults  are  depresBed  wmv<'S  or 
only  moderately  elevated.  Some  of  the  Burlington  forma  are  con- 
Btructed  upon  a  nomewhat  aimilnr  pliiii,  but  others  have  a  deeply  t>on- 
cave  calyx  and  highly  eonvex  vault.  None  of  the  Keokuk  forms  an- 
like  the  Chouteau  species,  but  some  of  them  resemble  some  of  tho 
Burlington  species,  though  generally  tliey  are  more  robust  and  have 
deeper  calices  and  higher  vnulta. 

The  genuB  Aniirlatcrinuv  has  not  bfl.'n  found,  so  far  as  we  are  «<1- 
vised.  in  the  Waverly  Group  of  Ohio,  in  the  Marshall  Group  of  Mich- 
igan, in  the  Kinderhook  (rroup  of  Indiana.  Itlinois  or  Iowa,  notwith- 
BtAuding  there  are  numerous  very  fossiliferous  localitieH,  many  of 
which,  like  Bockford.  Indiaim.  and  Burlington  and  Le  Grand,  Iowa, 
are  famous  almost  all  over  the  world.  It  occurs  in  rw'ks  of  that  age 
only  in  the  Chouteau  limestone  of  Missouri.  The  genus  has  been 
recognized,  however,  at  almost  every  locality  where  the  Burlington 
or  Keokuk  Group  has  Ix-en  determined,  in  lown.  MiBSouri,  Illinois, 
Indiana,  Ohio,  Kentucky  and  Tenneaaoe.  The  abrupt  appearance  of 
the  genus  A<iaricocfinii>t  in  the  Chouteau  limestone,  in  a  single  local- 
ity in  Missouri,  and  its  confinement  to  that  ge<^raphical  locality' 
throughout  that  geological  age.  and  its  distribution  over  seven  states 
during  the  two  succeeding  geological  ages,  that  are  represented  by 
the  Burlington  and  Keokuk  Groups,  and  its  abrupt  disappearance 
before  the  close  of  the  Keokuk  age,  is  wholly  a  mystery  to  us,  and 
can  be  in  no  manner  accounted  for  by  our  knowledge  of  the  theory 
of  evolution.  Sir  Charles  Lyell.  in  sijeaking  of  the  distribution  of 
living  genera,  said: 

"Dr.  Bachman  pointed  out  to  me  ten  genera  of  birds  and  ten  of 
quadrupeds,  all  peculiar  to  North  America,  but  each  represented  on 
the  opposite  side  of  the  Rocky  Mountains  by  distinct  species.  The 
theory  of  specific  centers,  or  the  doctrine  that  the  original  stock  of 
each  species  of  bird  and  quadrupetl  originated  in  one  spot  only,  may 
explain  in  a  satisfactory  manner  one  part  of  this  phenomenon,  for  we 
may  flBsume  that  a  lofty  chain  of  mountains  opposed  a  powerful  bar- 
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rier  to  migration,  and  that  the  mountains  were  more  ancient  than  the 
introduction  of  these  x>articular  quadrupeds  and  birds  into  the  planet. 
But  the  limitation  of  peculiar  generic  types  to  certain  geographical 
areas,  now  observed  in  so  many  parts  of  the  globe,  points  to  some 
other  and  higher  law  governing  the  creation  of  the  species  itself, 
which,  in  the  present  state  of  science,  is  inscrutable  to  us,  and  may, 
perhaps,  remain  a  mystery  forever.  The  adaptation  of  peculiar 
iorms,  instincts,  qualities  and  organizations  to  the  present  geography 
and  climate  of  a  region,  may  be  a  j^art  only  of  the  conditions  which 
govern  in  every  case  the  relations  of  the  animate  beings  to  their  hab- 
itations. The  past  condition  and  changes  of  the  globe  and  its  inhab- 
itants, throughout  the  whole  period  when  the  different  beings  were 
entering,  each  in  succession,  upon  the  scene,  and  all  the  future  con- 
ditions and  changes  to  the  end  of  vast  periods,  during  which  they 
may  be  destined  to  exist,  ought  to  be  known,  before  we  can  expect  to 
comprehend  why  certain  types  were  originally  selected  for  certain 
areas,  whether  of  land  or  water.''  [Second  visit  to  the  United  States, 
Vol.  1,  p.  223.] 

These  remarks  were  printed  before  the  establishment  of  the  theory 
of  evolution  which  now  prevails  among  the  naturalists  of  all  coun- 
tries and  which  has  expanded  our  notions  of  the  development  of 
species  by  combining  with  our  knowledge  of  the  never-ceasing 
change  and  variations  of  animals  and  plants  the  laws  governing  the 
survival  of  the  fittest  under  other  environments  and  conditions;  but 
the  same  mystery  surrounds  the  peculiar  limitation  of  certain 
genera  to  small  geographical  areas  that  did  when  Lyell  wrote  the 
above  quotation.  And  the  Darwinian  theory  offers  us  no  assistance 
in  accounting  for  such  a  fossil  genus  as  Atjaricocrinus,  We  may 
suppose  that  the  various  species  could  have  been  evolved,  in  the 
geological  ages,  from  one  type;  but  granting  as  actual  facts  all  that 
we  may  suppose,  yet  the  beginning  of  the  genus  and  the  ending  re- 
main absolutely  unaccounted  for  even  in  theory.  The  development 
of  all  vegetable  and  animal  life  from  a  single  monad  is  quite  as 
chimerical  as  the  special  creation  of  each  species  out  of  the  ele- 
ments or  from  nothing.  The  invertebrate  fossils,  from  the  pakeo- 
zoic  rocks,  afford  no  evidence  to  prove  such  fanciful  imaginations. 
They  show  us  that  species  were  subject  to  such  variations  as  we 
find  now  among  living  species,  and  they  preserve  for  us  the  evi- 
dences of  injury  inflicted  during  life,  showing  that  they  recovered 
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froih  their  affliptioiiB  ami  withefoof!  thfir  vioiwiiturlfB,  ns  similar 
grnilcfi  of  aaimaU  do  now.  hut  tlip  abrupt  appeHraiiw  of  a  (UstiQr:t 
gciiils,  in  n  piVrn  BOoloyicml  iif^.  mul  its  cvrnKm-niml  lo  «  limiled 
Kccigraphical  area,  ami  then  its  nliBolHtp  extinction  wlipii  it  fleemn  to 
have  Tfachwl  iIb  laryi'ttt  fliw  and  most  complotc  dcvBlopincnt.  must 
he  the  ri'Bult  of  some  law  or  fombiiiatioii  nf  laws  wliii-li  we  not  only 
do  ntif  uiiderHtaud.  but  of  wliirh  wo  have  no  rational  couceptiou. 

TlVc  fdsHirs  nrci  the  fnRt«  and  tbo  nvidonct^  iti  ludmontoloffy,  and 
thfyliave  been  eolltH:l«il  in  dflinched  nnd  romoto  placee  and  stored 
in  (lifftToiit  states,  From  havinn  observed  a  very  limitod  number  of 
ttii'Hi-  facl«  some  aiittiorK  \mvt>  hiiiJt  cloudy  systi'ms  and  made  use- 
Icsa  Hiieciilntionw  that  are  mere  rubbiah  in  the  way  of  j)rojrress.  The 
ftwsils  art?  tht<  indexes  of  nature;  they  must  he  observe<l  with  the 
ey*»,  afad  from  their  appearance  only  can  we  become  acquainted  with 
the  anatomy  or  hard  parts  of  the  animals.  Until  we  are  thoroughly 
acquainted  with  the  anatomy  of  an  animal,  we  are  «nprei>ared  to 
discuss  its  physiology.  Physiology  is  the  word  used  liy  the  medical 
men  to  express  the  science  whicJi  unfolds  the  nature  of  life,  the 
etymology  and  originnl  apceptation  of  which  means  the  doctrine  of 
nature,  but  Treviranus,  a  German  author,  at  a  comparatively  recent 
datv.  proposed  the  term  "biology"  for  sciiMice  of  life  instead  of  phy- 
siology,' and  natumlists  w)io  are  not  medical  men  use  the  word 
"bioloHy"  pseluHively.  nnd  nu-dii-n!  men  geii.Tidly  retain  the  older 
name  "physiology"  to  express  one  and  the  same  thing.  The  biolc^y 
is  inseparable  from  the  anatomy.  The  biological  functions  are 
manifested  as  the  anatomical  parts  are  develoi)ed  and  completed: 
they  are  modified  with  the  afflictions  of  the  anatomy:  they  decline 
and  decay  with  it,  and  the  biological  functions  cease  when  the  softer 
anatomical  jmrts  are  destroyed. 

It  was  not  uncommon  for  naturalists  in  the  last  century  to  arrange, 
from  a  few  HiMscimena  in  a  museum,  what  they  aupixeed  repre- 
sented flie  animal  kingdom,  in  a  successive  series  of  development 
governed  by  the  external  apiw-arances.  They  followed  the  chain,  as 
they  supposed,  link  after  link,  without  a  break,  innocent  of  the  fact 
that  the  internal  comparative  anatomy,  when  examined,  would  bre«k 
the  chain  into  fragments  and  wholly  destroy  the  fancy  of  the  gradual 
ascension  and  progression.  We  think  we  have  seen  in  recent 
palasontological  productions  the  arrangement  of  fossil  shells,  in  suc- 
cessive series,  from  species  to  species,  through  different  geological 
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ages,  as  if  they  formed  a  cliaiii  in  evolution,  but  it  will  separate, 
link  after  link,  in  like  manner,  under  the  glance  of  a  scientist. 

A  knowledge  of  evolution  followed  the  domestication  of  animals 
centuries  ago  but  how  and  where  it  takes  place  is  a  subject  of  mod- 
ern investigation.  And  we  do  not  know  how  or  where  it  has  taken 
place,  except  as  a  result  of  observation  and  experiment.  The  theory 
of  evolution  does  not  account  for  anything,  though  an  established 
fact  may  b?  consistent  with  the  theory.  All  biological  knowledge 
follows  the  discovery  of  the  hard  and  soft  parts  of  the  anatomy  of 
living  animals,  but  among  extinct  fossil  animals  it  is  only  to  bo  in- 
ferred after  a  full  knowledge  of  the  hard  parts  found  preserved. 
And  Af/arirorrinns  is  a  good  genus  with  which  to  make  an  illustra- 
tion. We  know  that  some  crinoids,  as  Etwali/itfocrinus,  were  per- 
manently attached  by  roots  that  penetrate  the  mud,  at  the  bed  of 
the  sea,  like  a  forest  tree  penetrates  the  soil  on  land,  that  others, 
like  AnonialorrinHs  attached  roots  to  foreign  objects,  or  w^ere  free, 
like  P tjr nor rt Hits,  and  though  floaters  could  attach  themselves  by 
coiling  the  tapering  ends  of  their  columns  around  other  objects;  but 
we  do  not  know  to  which  of  these  divisions  Afffirirorrinu,^  belonged. 
We  know  that  the  columns  in  some  crinoids  were  square,  others 
pentagonal  and  others  round  and  that  the  column  of  Atfdvicocrhws 
was  round;  but  we  do  not  know  what  significance,  if  any,  in  the  line 
of  development,  is  to  be  attached  to  the  form  of  the  column,  its 
structure,  or  the  shape  of  the  columnar  canal.  We  know  nothing 
of  the  internal  anatomy  of  the  calyx  or  head  of  A<f(trirocrlnus  and 
cannot  trace  the  source  of  the  genus,  if  it  is  to  be  found,  in  known 
species  of  earlier  age  or  find  the  evidences  of  its  survival,  if  it  did 
survive,  in  later  crinoidal  forms. 

We  know  by  the  three  basals.  absence  of  subradials,  presence  of 
primary  radials  and  regular  interradials,  that  Af/arirocrinHs  must  be 
classed,  in  the  familv  ArtiiutrrlnifUv,  which  is  established  on  the 
hard  parts  of  the  fossilized  tests,  and  which  has  had  no  representa- 
tive, so  far  as  discoveries  have  progressc^d,  since  the  Subcarbonifer- 
ous  age.  They  ante-<late  the  Carboniferous  period.  An  old  Eng- 
lish naturalist  said,  **Providence  maintains  and  continues  every 
created  species;  and  we  have  as  much  assurance,  that  no  races  of  ani- 
mals will  any  more  cease,  while  the  earth  remaineth,  than  seed  time  and 
harvest,  cold  and  heat,  summer  and  winter,  day  and  nlgtit."  But 
we  have,  on  the  contrary,  every  assurnuce  tliat  observation,  discov- 
—3 
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pry  and  Btudy  bus  offeroJ,  not  only  that  the  forty-two  ttpecicH  of 
AgnricotTinnn  were  ctrnfiin-d  to  the  gw>li)yii'nl  bki'"-  frmn  wliWi  tln-y 
Imvfl  Iwen  dfflcribfd.  1ml  that  the  ^-mis  mid  tin-  I'lilin*  fnmily  of 
genera  to  which  H  bdoiiKwl.  no  fur  us  the  biologirftl  pnrt  or  the  phy- 
itiologicftl  fuiictioiiB  of  tiie  niiimnls  nvf  i-oac-i-nit'i],  wen-  nniiiliilnti^^d 
Rbflolwtely  from  the  fa™  of  tlio  eartli.  iii  the  Subrarboniffrous  jhv 
riod  of  gcologicid  time.  Tln-y  w>ti'  nut  annihilated  tit  tln'sniiip  timn 
iinr  Viy  any  convulsiim  of  imturt-.  Instea<i  of  qui'  Kjtfc.ii's  ^radiint- 
iiig  into  another,  by  iinprownu'nt  or  decline,  wliich  may  poHsibly 
have  been  the  rasp,  in  some  instnnoen  «F  wliieh  we  have  uo  proof,  the 
general  rule  was  that  one  Bpecien  bee«me  extiiiet  at  oue  time  and 
plae*.  and  anolhiT  iH'i-nnic  extinct  iit  another  time  and  at.  another 
phiee.  and.  iii  this  way,  not  oidy  tin-  forty-two  upwii's  whieli  are  now 
known  were  obliterated,  but  all  thi-  unknown  HiH'i-ies  belonpinH  to 
the  genus,  and  all  alliwi  (jenera  which  be[oiige<l  to  the  sauie  family 
were  annihilated  before  the  Coal  Meannrea  or  Carboniferous  iwriod. 

BATIX'RIS'US  HHAKoNKNttlK.  n,  Sp, 

J'lnti' J,  Fi'j.  7.  iir:ij!HHii*  siV/c  rlaiv :  Fir/.  S,  <i[)i>HMilr  firir:  Fi'i.  II. 

htt-nil  n,-fr. 

Speoies  medium  size,  somewhat  hiMrbinate.  C^lyx  fiineel  ahniMyl, 
rapidly  expanded  at  the  arms,  a  little  lens  than  twlec  as  wi«'e  as  high. 
No  radial  ridges,  eurfaee  plane  and  ismooth  or.  i>i>ssibly,  tiuely  gran- 
ular. Ambulacral  openings  direeted  a  little  above  a  horizontal  line, 
and  not  viBible  in  a  liasnl  view.  Au  ovarian  pore  on  each  side  of  the 
pair  of  arms  opiK)site  to  the  nzyyons  area,  and  they  are  all  we  have 
detected  in  two  finely  pi\'serve<i  8i)eeimens. 

Basals  form  a  diac  abimi  four  times  a.s  wide  aw  high.  It  bears  a 
slight  band  and  has  nn  hemisperical  depression  for  the  attachment  of 
the  column.  First  primary  radials  large  and  wider  than  long,  three 
hexagonal,  two  heptagonal.  Second  an<l  tliirtl  primary  rndials  together 
smaller  than  the  tirHt.  Second  primary  radials  quatirangular.  two  or 
thri'e  times  as  wide  as  long.  Third  primary  rndials  very  little  larger 
than  the  second,  iH-ntagonal,  axillary,  and  in  the  ray  opposite  the  azy- 
gous  area  boars  uijoneacb  upiK-r  filopiiLg  side  three  secondary  radials, 
whieli  gives  to  this  ray  two  arms.  In  cacli  of  the  lateral  rays  the 
third  primary  radial  hears  uimui  each  npin-r  sloping  side  two  sec- 
ondary radials,  the  Inst  ones  being  axillary,  and  bearing  upon  each 
upper  sloijing  side  two  tertiary  rndials,  whi<ih  gives  to  each  of  thesis 
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ravR  four  arms.  The  third  primary  radial  on  each  side  of  the  azygous 
area  bears  upon  the  distal  side  three  secondary  radials  and  upon  the 
proximal  side  two  secondary  radials,  the  last  being  axillary,  and  bear- 
ing upon  each  upper  sloping  side  two  tertiary  radials,  which  gives  to 
each  of  these  rays  three  arms.  There  are,  therefore,  sixteen  arms  in 
this  species.     The  arm  formula  is  S-j  4+2+4+3. 

There  are  two  plates  in  each  regular  interradial  area,  the  first  one 
is  nearly  as  large  as  a  first  primary  radial,  and  the  second  one  is  quite 
small  and  cut  oflF  from  the  vault  by  the  union  of  two  secondary  radials, 
or  two  tertiary  radials,  in  each  adjacent  ray.  In  the  azygous  area 
there  are  seven  plates.  The  first  one  is  in  line  with  the  first  primary 
radials  and  as  large  as  thither  of  them.  It  is  followed  by  three  rather 
large  plates,  in  the  stn^ond  range,  and  above  these  upon  the  right  side 
and  superior  part  of  the  middle  one  there  are  two  plates,  one  of  which 
is  followed  by  a  small  plate  that  separates  the  tertiary  radials  and 
unites  with  the  })lates  of  the  vault. 

The  vault  is  unsymmetrical.  It  is  most  tumid  above  the  four  armed 
rays  and  somewhat  longitudinally  depressed  on  the  azygous  side". 
The  plates  are  convex,  and  there  is  a  large  subcentral  proboscis. 

The  shape  of  the  vault  reminds  one  of  the  vault  in  BatocvinuH 
pf/r<tnn\1<ftifs,  but  tlu*  two  species  are  so  wudely  separated,  in  all  the 
material  parts  of  the  structure,  that  no  comparison  is  necessary.  In 
structure  it  comes  nearer  Bafocrlnns  cogiuilus  than  to  any  other 
species,  though  the  arm  formulas  are  different  and  there  are  more 
secondary  and  tertiary  radials  in  this  species  than  in  that  one.  In 
general  appearance  tht»re  is  very  little  resemblance  between  the  two 
s[)ecies. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  near  Sharon,  in 
the  southwestern  part  of  Missouri,  and  now  in  the  collection  of 
S.  A.  Miller. 

HATOCRIXrS   SC'ITULUS   U.    Sp. 

Plate  7,  Ft)/.  JO,  (izijffous  siflr:    Ft)/.   //,  oppoi^iie  virit, 

SiK»cit»s  medium  size,  biturbinate.  Calyx  obconoidal,  about  one- 
fourth  wider  than  high.  No  radial  ridires.  Plates  very  slightly  con- 
vex except  the  first  i)rimary  radials  and  first  azygous  plate,  each  of 
which  bears  a  central  node.  Ambulacral  oxx^nings  directed  a  little 
above  a  horizontal  line.     No  ovarian  pores  discovered. 


20 

BnsnU  form  n  nMiml  ciip  nboiit  twice  ns  wide  ns  IiikIi-  It  bt-nrs  ft 
wpll-ikiliiieil  Ihiik!,  iiinl  liiis  iiii  hi-itiiKpliiTicnl  ili'im-Hsion  for  the 
(ittiichmiMit  of  till'  noliiniii.  First  i)riniflry  mdials  large,  a  littlo 
longer  than  wide,  thn-o  licxaaoim!.  two  luptugoiiitl,  Second  nud 
third  iminnry  rndirilfi  to^i-thcr  not.  rk  \nTg«  na  the  first.  S^coud 
primary  radials  qundraoRular.  nlraul  twice  na  wido  bb  long.  Third 
primary  rntliuls  very  little  InrgtT  tlmn  th»*  icitonil,  one  heptagoual, 
two  hexagonal,  two  i>eiitagonBl.  axillary,  and.  in  the  ray  opposite  the 
Bzygous  area,  lienrs  uixjn  eiicli  upper  sloping  aide  two  secondary 
radials,  which  gives  to  lliia  rny  two  nrins.  Tti  each  of  the  other  rays 
the  third  primary  mdia!  bf-ars,  uixjii  each  upiwr  sloping  side,  a  sin- 
gle  secondary  rtidial,  which  is  i-ompn  rati  vol  y  large,  axillary  and 
bears  upon  each  uppiT  sloping  side  a  single  tertiary  radial,  except, 
in  the  ray  adjoining  thi-  a^ygous  area,  where  there  are  two  tertiary 
rntlials,  which  gives  to  each  of  four  rays  four  arms.  There  are,  there- 
fore, eighteen  ambulaeral  oi>eQtugs  to  fho  vault,  in  this  species. 
The  arm  formula  is  4  |  4-(-2-(  4-f  4.  There  is  a  small  intercalated 
plate  above  the  third  primary  radinl.  in  the  ray  on  the  right  of  the 
azygous  area,  in  the  specimen  illustmted.  It  is  this  intercalated 
plate  that  makes  the  third  primary  radial  heptagonal.  We  suppose 
this  feature  to  bo  ahnormBl,  and.  therofore,  not  of  Bpi<cific  imporU 
ftnoe. 

There  are  two  (ilntes.  in  enrh  reeidar  inlerraiiinl  area,  one  Inrge, 
the  other  small  and  cut  off  from  ail  connection  with  the  vault  by  the 
union  of  the  radials  above.  In  the  azygous  area  there  are  eight 
plates.  The  first  one  is  in  line  with  the  first  primary  radials  and  of 
about  the  same  size.  It  is  followed,  in  the  second  range,  by  three 
plates,  and  above  these  there  are  four  smaller  ones  that  are  cut  off 
from  any  connection  with  the  plates  of  the  vault  by  the  union  of  the 
second  tertiary  radials  above  tliem. 

The  vault  is  nearly  as  large  as  the  calyx  and  bears  a  very  large 
central  proboscis.  It  is  covere<l  by  numerous  slightly  convex 
polygonal  plates. 

This  species  has  its  affinities  with  H.  ff^/i'n/^,  which  is  a  twelve 
armed  species.  H.  iipjiriuiiiiiiiiis.  a  thirteen  arme<l  species,  B.  rer- 
iienHifttiii!'.  a  fourteen  armed  species,  B.  rnrinhifis,  a  fifteen  armed 
species.  B.  cognatiis.  a  sixteen  armed  species,  and  B.  rousaiufuiiiens:, 
a  twenty  armed  species.  It  will  be  distinguished  from  these  species 
by  the  arm  formula  and  eighteen  ambulaeral  openings  to  the  vault. 
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Found  by  E.  A.  Blair,  in  the  Burlington  Group,  near  Sharon,  in 
the  southwest  part  of  Missouri,  and  now  in  the  collection  of  S.  A. 
Miller. 

bat(k;rinus  senex,  n.  sp. 

Plate  /,  Fi(j,  12,  azt/fjous  sltlc:  Fiij.  13,  opposite  view  of  fiame  sy>rr/- 
))ien;  Ficf.  14,  summit  view  of  nuother  specimen. 

Species  below  medium  size,  biturbinate.  Calyx  olx'onoidal,  most 
rapidly  spreading  at  the  arms,  more  than  one  and  a  half  times  as 
wide  as  high.  No  radial  ri<lges,  but  depressed  at  the  upper  part  of  the 
interradial  areas  leaving  the  radial  series  projecting  at  the  bases  of 
the  arms.  Plates  smooth,  the  larger  ones  slightly  convex.  Ambu- 
lacral  oi>enings  not  visible  in  a  basal  view,  but  conspicuous  in  a  sum- 
mit view.  An  ovarian  pore  on  each  sidt^  of  the  radial  series  opix>- 
site  the  azygous  area,  others  not  discovered. 

Basals  form  a  low  expanding  cup  nearly  four  times  as  wi  le  as 
high  and  having  an  hemispherical  depression  below,  for  the  attach- 
ment of  the  column,  which  has  a  diameter  equal  to  the  truncated 
end  of  the  calyx.  No  basal  rim.  First  primary  radials  large,  nearly 
as  long  as  wide,  three  hexagonal,  two  heptagonal.  Second  primary 
radials  quadrangular,  two  or  three  times  as  wide  as  long,  and  less 
than  half  as  large  as  the  first.  Third  primary  radials  about  half  as 
large  as  the  first,  the  two  adjoining  the  azygous  area  hexagonal,  the 
other  three  pentagonal,  and  in  the  ray  opposite  the  azygous  area 
supports  on  each  ujjper  sloi)ing  side  two  secondary  radials,  which 
gives  to  this  ray  two  arms.  In  each  of  the  lateral  rays  the  third 
primary  radial  bears  upon  one  upper  sloping  side  three  secondary  ra- 
dials and  upon  the  other  two  secondary  radials,  the  last  being  axil- 
lary and  supporting,  on  each  uj^per  sloping  side,  a  single  tertiary 
radial,  which  gives  to  each  of  thesi*  rays  three  arms.  In  the  ray  on 
each  side  of  the  azygous  area,  the  third  primary  radial  bears  upon 
the  distal  side  three  secondary  radials  and  \\\yoi\  the  proximal  side, 
two  secondary  radials.  the  last  being  axillary  and  bearing,  upon  one 
upper  side,  a  single  tertiary  radial,  and  uponthe  other  two  tertiary 
radials,  which  gives  to  each  of  these  rays  three  arms.  There  are, 
therefore,  fourteen  arms  in  this  species.  The  arm  formula  is  3+3  f 
2+3-i  3. 

In  each  of  three  regular  interradial  areas,  there  are  three  plates, 
one  in  the  first  range  and  two  elongated  plates  in  the  second  range, 
one  of  which  connects  with  a  plate  belonging  to  the  vault.      In  the 


nlhpr  mKulnr  bfpii  thf-n  nrv  four  plnUfs.  tm<'  in  tht*  fin>l  mngr.  two  in 
tiM*  fMMroiMl  and  nne  lu  ibc  tliinj.  wbtdi  uutlM>  witb  thv  |>lnti«ii  of  the 
Tsnlt.  In  tho  ftzyiiouH  ariMi  then-  arc  m'vpd  plnles.  Tbi'  fintt  oih>  is 
in  liru*  with  tW  firwl  iirimnn*  rMilinU  rimI  Hixmt  tin-  unm*-  mta:  il  i)< 
followmt  by  thret>  plntes  iu  (he-  swond  mnRo  ajwt  thiw  in  th«-'  third 
rang**.  Ilif  mitldif  ont-  of  whkrh  t-otint'Ctii  with  tb<-  p|jilf«of  ihr  vxult. 

The  fault  it)  txinical  and  lirani  a  lat^tf  ef>iilral  probncirift.  It  is 
vovt-n-^l  with  numcniUB  convex  iKilyi{(>nal  platre. 

Thi«  i«[i»dtii.  no  <l(*uht.  ha*  noin*-  aflinity  with  It.  tvrneuilianu^. 
bat  not  much  with  any  olhiT  fourtcfn-anned  spectce.  In  fi^nonil 
Appfarann*  it  d«jc»  not  U-nr  imich  nwiultlaiK^'  to  B.  r^VHfuiliniUK. 
becauw  tho  form  niiil  pro|x>rtioii  of  tin-  platiH  »rv  ho  different:  be- 
side the  inti'imdinl  nn-nK  nnd  numlxTof  int^rnMlinl  plnl<-»  art-  tlif- 
feiviit  and  tht-  number  of  MH-ondnry  arul  UTtiary  radialfl  do  not 
agree,  though  t-nch  hnti  fourteen  ambulncmJ  oiM-nings  to  thi-  raiill. 

Found  by  R.  A.  Biinr.  in  llir  Burlington  (irouit.  afnr  Sharuu.  in 
S<iulhw)>8t  Mimouri.  and  now  iu  the  MiUcHttioD  of  H.  A.  MilltT. 

BATtKTBISlti  REi.iyrcji,  n.  sp. 

PInle  J,  Fiij.    I.',,  iuiiail  Wrw;  Fii/.  UI.  nzaijnuH  niilr;   Fit},  tl.tt'tm- 

uiil  riop. 

Sfiwiva  below  uifHliutu  Kixf,  bilurbiruitti  urM)m»wliat  whwl>aliiipedi 

Cfllyx  viTv  niiiiilly  fi|ir.'Hrlint;  nt  tli.- nniiK.  wIi.To  it  is  ninr^  fhnii 
twice  as  wido  as  iii«h.  Xo  rndinl  ridn<'«-  but  the  radial  series  arc 
Bumewhat  lobcd  ami  project  nt  thi-  mnr>rin  so  as  to  notch  the  cir- 
cumference nt  tlie  interrndin!  parts.  Platew  finely  graTiulnr,  the 
larger  ones  slightly  convex.  ATiilmlarral  oi^-iiirigH  dircctHl  hori- 
zontally and  not  visilile  inn  Iwisal  view.  Xo  ovarian  pores  discovered. 
Basals  form  n  very  short  rapidly  e^panilin};  cup  four  times  as  wide 
as  high.  Xo  Imsnl  rim.  First  primary  radials  larger  than  the  sec- 
ond and  third  togelher,  three  hexagonal,  two  hoptagonal.  Secoiul 
primary  radials  ((uailrangulnr.  two  or  three  times  as  wide  as  long. 
Third  primary  radials  a  little  linger  than  the  second;  each  oiu-  of 
them  is  hexagoiml.  axillary,  and  in  each  of  the  lateral  rays  and  in 
the  ray  opixwite  the  n/.ygous  area  su)>|K)rt.  on  each  upper  sloping; 
side,  two  flecondnr.y  radials.  which  gives  to  each  of  these  three 
rays  two  arms.  In  the  ray  on  each  side  of  the  azygous  area 
the  third  primary  radial  supi»orts.  on  tlie  distal  side,  two  secondary 
radials,  and  on  one  of  the  proximal  sides  two  secondary  radials,  the 
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last  hein^  axillary  and  supporting  on  each  upper  side  a  tertiary 
radial,  and  on  the  other  proximal  side  one  secondary  radial,  which  is 
axillary,  and  supports  on  (»ach  uj)per  side  a  tertiary  radial,  which 
gives  to  each  of  these*  two  rays  three  arms.  There  are,  therefore, 
twelve  arms  in  this  species.     The  arm  formula  is  ♦^-)-2^  2+2+3. 

In  each  of  three  regular  interradial  areas  there  are  three  plates — 
one  in  the  first  rniige  and  two  in  the  second,  both  of  which  connect 
with  the  platt^s  of  the  vaidt;  in  the  other  area  there  are  four  plates, 
two  of  which  connect  with  the  platt^s  of  the  vault.  In  the  azygous 
area  there  are  seven  plates.  The  first  is  in  line  with  the  first  primary 
radials  and  fully  as  large  as  either  of  them.  It  is  followed  by  three 
plates  in  the  second  range,  the  middle  one  of  which  connects  with 
the  i)latos  of  the*  vault.  On  the  left  of  the  upper  part  of  this  elon- 
gated plate  there  is  one  plate  that  connects  with  the  vault,  and  on 
the  right  there  are  two  plates,  one  of  which  connects  with  the  vault. 
There  are,  therefore,  three  azygous  plates,  in  a  wide  area,  that  con- 
nect with  the  vault. 

The  vault  is  pyramidal,  by  reason  of  being  depressed  in  the  in- 
terradial areas,  and  bears  a  large  central  proboscis.  It  is  covered 
with  convex,  i)olygonal  plates. 

This  six^cies  is  so  distinct  from  all  other  twelve-armed  species,  in 
general  api)earnnce  as  well  as  in  the  general  structure,  that  no  com- 
parison is  necessary. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  near  Sharon,  in 
Southwest  Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

BATCH  RINIS     RUSTIC  ELLUS,  U.  Sp. 

Plate  T,  Ft)/.  IS,  hnttaf  rieir:  Fi</.  19.  sdfnc.  mdijnlfied  two  (tiavi- 
ctcrs:  V'kj.  20,  (izt/fjons  side:  Fifj.  21,  summit  view. 

We  have  three  specimens  of  this  species,  one  of  which  is  twice  as 
large  as  the  one  illustrated.  The  sj^ecies,  may,  therefore,  be  said  to 
be  medium  or  slightly  below  medium  in  size,  biturbinate  or  some- 
what wheel-shaped,  the  larger  specimen  more  wheel-shaped  than  the 
one  illustrated.  Calyx  very  rapidly  spreading  at  the  arms;  where  it 
is  from  two  to  two  and  a  half  times  as  wide  as  high.  No  radial 
ridges,  but  the  radial  series  are  slightly  lobed  and  project  at  the 
margin  so  as  to  notch  the  circumference  at  the  interradial  spaces. 
Plates  plane*  and  finely  granular.  Ambulacral  openings  not  visible 
in  a   basal  view,  but  may  bo  seen  in  a  summit  view.     One  ovarian 


24 

jtori'  on  each  side  of  onnli  radJMl  Ht-rii'S  iiiny  In-  plainly  wen  in  tin- 
larycr  Bpi-i-irnfii.  hut  mily  (mrl  of  tln-m  ran  be  ncfii  in  tho  Hixrimen 
illustrntod. 

BnsaU  form  n  wUort  ruiind  ilinr.  having  an  liemisiiht'rirni  iif|mw- 
Bioii  for  tin'  RltiK-}im<>nt  of  llir  i-ct[iimii.  First  iiriiunrv  rodialB  as 
lnrj{p  ns  the  wi-ond  anil  thin!  t.ogi-Uifr.  wider  tlinii  long,  tlin-y 
lifxngonHl,  two  licplti^onnl.  Second  primnry  rndialn  qiintlrangular, 
two  or  two  and  a  half  timcn  kh  widv  as  iniiK-  Third  iirimnry  rndials 
Inrgt-r  tlint  tlie  nccond.  two  hexagonal,  thri-ti  {iinitaKoual,  axillary, 
and  in  tlu-  ray  opprxtik^  Md-  nxyt^uuK  nrtMt  supporl^i.  rnj  I'ncli  uppiT 
slopinji  sido.  thret'  awoiidary  rndialn,  whir-li  yivfw  to  tlii»  ray  two 
nrmw.  In  ont-  lalernl  rny  the  third  mdinl  bt-ara  two  swiondary  radiaU 
1)11  nHfh  iipiHT  sidi',  Hiiil  ill  rhc  (UluT  only  uai'.  Ibn  last  bt-iiiy  uxillury 
an(!  supix>rtint{  upon  piich  up))i>r  aide  two  tertiary  radial».  which 
ijiv^-s  t^  each  of  thesv  rays  four  nrmfi-  In  tbv  rny  oq  i'qcIi  8idi>  of 
tho  azyjfouf  ar<«a  tho  third  prjiiinry  radial  mipporis,  on  thi>  di»t«l 
hide,  throe  sutiondnry  rndinls.  and  on  one  of  tlit-  proximal  sides  one 
axillary  swoiidiiry  nidiid.  which  Wnrs  mi  oach  sido  two  ti'rtiary 
radiala  and  on  thu  other  proximal  wide  tw<i  secondary  radialH.  the 
Inst  hi'lnjit  nxillnry  mid  KiipportitiH  on  wioh  upper  side  Iwo  tertiary 
radinU.  which  nives  to  each  of  these  rays  thiv*-  arms.  Thero  en*, 
therefore,  sixteen  ambulacrnl  openinps  to  the  vault  in  this  species. 
The  arm  foriiiiiln  is  ;i    4  |-2  !  4  :  :!. 

There  nn-  three  plates  in  each  rejiulnr  inl.errndial  area,  one.  fol- 
lowed by  two.  whieh  are  <-ut  off  from  nil  connection  with  the  vault 
by  the  union  nf  the  radialw  above  them.  There  are  only  four  platen 
in  the  azyKous  area.  The  tirst  one  is  in  line  with  the  lirst  primary 
rniUnls  and  about  the  same  siz.c.  It  is  followed  by  three  plates,  the 
middle  one  beint;  ipiite  larjie.  but  cutofT  from  the  vault  by  the  union 
of  the  tertiary  rndials  above  it. 

The  vault  is  nearly  as  larjie  as  the  calyx  and  bears  n  small  central 
prolwiseis.  It  is  covered  with  convex.  iMilysxonal  plates  and  is  slightly 
lobcd  over  the  ainbnlacral  canals. 

It  is  a  marked  species  in  its  general  appearance  dnd  need  not  be 
eomitared  with  any  other  sixteen-armed  species  to  distinguish  it. 

Found  by  R,  A,  liiair.  in  the  Burlington  group,  near  Sharon,  in 
Soutliwestcrii  Missouri,  and  now  in  the  eolleclion  of  S.  A.  MUler. 
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BATOC'RINU8  RESERVATUS,  n.  sp. 

Plate  J,  Fif/.  22,  basal  view  magnified  two  diameters /  Fi(j.  23,  same 
natural  size;  Fig.  2i,  aztj</ons  side;  Fi</.  ^;>,  summit  view. 

Species  below  medium  size,  biturbinate,  wheel-shaped.  Calyx 
very  rapidly  spreading  at  the  arms,  where  it  is  twice  as  wide  as  high. 
No  radial  ridges,  but  the  radial  series  are  lobed  and  project  at  the 
margin  so  as  to  notch  the  circumference  at  the  interradial  spaces. 
Plates  plane  and  smooth,  or  finely  granular.  Ambulacral  openings 
directed  upward  and  not  visible  in  a  basal  view,  but  fully  exposed  in 
a  summit  view.  An  ovarian  pore  may  be  seen  on  each  side  of  each 
radial  series,  the  opening  is  through  the  last  radial  and  is  small  so  as 
not  to  be  verv  distinct. 

Basals  form  a  short,  round,  expanding  cup,  twice  as  wide  as  high, 
and  having  an  hemispherical  depression  for  the  attachment  of  the 
column.  First  primary  radials  as  large  as  the  second  and  third  to- 
gether, wider  than  long,  three  hexagonal,  two  heptagonal.  Second 
primary  radials,  ciuadrangular,  about  twice  as  wide  as  long.  Third 
primary  radials  a  little  larger  than  the  second,  three  hexagonal,  two 
pentagonal,  axillary,  and,  in  the  ray  opposite  the  azygous  area,  sup- 
l)orts,  on  each  upper  sloping  side,  three  secondary  radials,  which 
gives  to  this  ray  two  arms.  In  one  of  the  lateral  rays,  the  third 
primary  radial  supports,  on  each  upper  side,  two  secondary  radials, 
the  last  ones  axillary  and  supporting,  on  the  distal  sides,  two  tertiary 
radials,  and,  on  the  proximal  sides,  one,  which  gives  to  this  ray  four 
arms.  In  the  other  lateral  ray,  there  are  three  secondary  radials  on 
one  side,  and  two  on  the  other,  the  last  one  being  axillary  and  sup- 
porting, on  each  side,  two  tertiary  radials,  which  gives  to  this  ray 
three  arms.  In  the  ray,  on  each  side  of  the  azygous  area,  the  third 
primary  radial  bears,  uix)n  each  distal  side,  three  secondary  radials, 
and,  upon  each  proximal  side,  two  secondary  radials,  the  last  being 
axillary  and  supix)rting  on  each  upper  side,  two  tertiary  radials, 
which  gives  to  each  of  these  rays  three  arms.  There  are,  therefore, 
fifteen  arms  in  this  species.     The  arm  formula  is  3  j  4  |  2-j  3-f  ^^ 

In  each  regular  interradial  area  there  are  three  plates — one  in  the 
first  range,  followed  by  two  elongated  plates  in  the  second  range 
that  unite  with  the  plates  of  the  vault.  In  the  azygous  area  there 
are  four  plates.     The  first  one  is  in  line  with  the  first  primary  radials 
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find  about  tho  anme  hizp.  It  is  followed  by  thrt-o  lar^e  plates,  thf 
middle  one  of  which  m  iiiucb  i-luii)jtitiHl  and  uiiitos  with  the  plates  of 
the  vault. 

Vault  pyramidal  by  reaaoii  of  ihf  deprofwed  interradial  areaH. 
nparly  as  lnrgi<  as  the  calyx,  and  Wars  a  coiitrul  proboscis.  It  is 
rovered  by  convex,  jwlygoiml  pint^'M. 

This  sppcii's  boars  littlo  or  no  rraemblatino  to  any  other  fifteen- 
armed  species.  When  compared  with  B,  msd'cellttfi  al>ove  <)e- 
Hcribed,  it  will  ht*  itt^-a  that  it  bi-nn*  KJxteoii  >irniH  niid  tlint  neither 
the  azygoUH  area  nor  any  of  the  interradinl  an-nB  eonnect  with  the 
vault,  while  this  siK^eien  bears  fift<fn  arms  and  nil  the  anvw  are 
widely  oonueeted  with  the  vault,  A  cWi-  inMiH'clion  mUowh  a  differ- 
ence in  structure  iu  nearly  all  rcHix'ela  Like  ilifferenceH  will  b«i 
found  when  compared  with  otln-r  niK-ek-s. 

Found  by  the  veteran  eollector,  R.  A.  BlRir,  to  whom  science  in  ao 
much  indebte<l  for  unremittinjj  labor,  in  the  Burtiniiton  Group,  ne«r 
Sharon,  in  the  Southwestern  part  rif  Mitu^iuri,  and  now  in  the  col- 
lection of  S.  A.  Miller. 

MATtK'RlNTS     RdTri.IFCUiMK*.    li.  Sp. 

Plate  I,  Fiij.  26,  biinftl  view  tmi^itijicd  two  iliamcti-rs.   Fiij.  ;'~,  xonic 

niiltirfil  ntzr;.    Plate  II.  Fiij,  1,  nstfyoHn  rieie; 

Fi,}.  -J.^uuimit  i'Ipw. 

Species  below  medium  size,  Inturbinnte,  wheel-shaped.  Calyx 
curving  outward  from  tlie  base  to  the  arms,  more  than  twice  as  wide 
as  high.  No  radial  ridges,  l.)ut  the  radial  series  are  lobcd  and  pro- 
ject at  the  margin  so  as  to  notch  the  circumference  at  the  inter. 
radial  spaecB.  Plates  convex  and  finely  granular.  Ambulacral 
openings  directed  slightly  above  an  horizontal  line,  not  visible  in  a 
bnsal  view,  but  may  be  seen  in  a  summit  view.  No  ovarian  pores  de- 
tected, and  probably  they  open  through  the  first  arm  plate. 

Bnsals  form  n  short  hexagonal  disc  five  times  ns  wide  as  liigli, 
notched  at  the  sutures,  and  having  an  hemispherical  depression 
for  the  attachment  of  the  column.  First  primary  radials  not  as 
large  as  the  second  and  third  together,  about  twice  as  wide  as  long, 
three  hexagonal  an<i  two  heplagnnal.  Second  primary  radials 
quadrangular,  from  three  to  five  times  as  wide  as  long.  Third 
primary  radials  about  one  half  larger  than  the  se<rond,  four  hexa- 
gonal, one  heptagonal,  axillary,  and    the  ray  opjwsite  the  azygoua 
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BATOCRINUS  RESERVATUS,  11.  sp. 

Plate  1,  Ficj.  22,  hasal  view  magnljied  two  diameters;  Fig.  23,  same 
fiatural  size;  Fig.  24,  aztjgons  side;  Fig.  25,  summit  view. 

Species  below  medium  size,  biturbinate,  wheel-shaped.  Calyx 
very  rapidly  spreading  at  the  arms,  where  it  is  twice  as  wide  as  high. 
No  radial  ridges,  but  the  radial  series  are  lobed  and  project  at  the 
margin  so  as  to  notch  the  circumference  at  the  interradial  spaces. 
Plates  plane  and  smooth,  or  finely  granular.  Ambulacral  openings 
directed  upward  and  not  visible  in  a  basal  view,  but  fully  exposed  in 
a  summit  view.  An  ovarian  pore  may  be  seen  on  each  side  of  each 
radial  series,  the  opening  is  through  the  last  radial  and  is  small  so  as 
not  to  be  verv  distinct. 

Basals  form  a  short,  round,  expanding  cup,  twice  as  wide  as  high, 
and  having  an  hemispherical  depression  for  the  attachment  of  the 
column.  First  primary  radials  as  large  as  the  second  and  third  to- 
gether, wider  than  long,  three  hexagonal,  two  heptagonal.  Second 
primary  radials,  (luadrangular,  about  twice  as  wide  as  long.  Third 
primary  radials  a  little  larger  than  the  second,  three  hexagonal,  two 
pentagonal,  axillary,  and,  in  the  ray  opposite  the  azygous  area,  sup- 
ports, on  each  upper  sloping  side,  three  secondary  radials,  which 
gives  to  this  ray  two  arms.  In  one  of  the  lateral  rays,  the  third 
primary  radial  supports,  on  each  upper  side,  two  secondary  radials, 
the  last  ones  axillary  and  supporting,  on  the  distal  sides,  two  tertiary 
radials,  and,  on  the  proximal  sides,  one,  which  gives  to  this  ray  four 
arms.  In  the  other  lateral  ray,  there  are  throe  secondary  radials  on 
one  side,  and  two  on  the  other,  the  last  one  being  axillary  and  sup- 
ix)rting,  on  each  side,  two  tertiary  radials,  which  gives  to  this  ray 
three  arms.  In  the  ray,  on  each  side  of  the  azygous  area,  the  third 
primary  radial  bears,  u£X)n  each  distal  side,  three  secondary  radials, 
and,  upon  each  proximal  side,  two  secondary  radials,  the  last  being 
axillary  and  supix)rting  on  each  upi)er  side,  two  tertiary  radials, 
which  gives  to  each  of  these  rays  three  arms.  There  are,  therefore, 
fifteen  arms  in  this  species.     The  arm  formula  is  3  ;  4-;  2-i  3-}-3. 

In  each  regular  interradial  area  there  are  three  plates — one  in  the 
first  range,  followed  by  two  elongated  plates  in  the  second  range 
that  unite  with  the  plates  of  the  vault.  In  the  azygous  area  there 
are  four  plates.     The  first  one  is  in  line  with  the  first  primary  radials 
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batocr:nii8  (?)  RcsTirre,  n.  sp. 

Plnle  It,   Fiij.  H,  baml  new  tati(fniJiM  ttro  liinvuh 
naturni  gizf:  Fip.  5.  mnyoiut  »iih:  Fig.  6.  tin 


Spi^icies  rnthorbolow  iniHlium 


■.ly: 


ult  somt'wlinl  t^'jiial 


ami  to^tlier  sniiiewhat  lenticular.  Arabulncrnl  ojifningB  directwl 
horizontnllf  and  not  vieJbtB  in  oitluT  h  bnsnl  or  summit  vii-.w.  Calyx 
very  rapidly  epriMtdin^'from  tht*  ba»nl  dine,  slightly  depivssed  iu  the 
interradial  nrons,  nnd  lobod  over  tlie  radial  soriwt.  No  radial  ridfjcs. 
but  till*  radtut  stirii-s  projwt  so  as  to  iint.pli  tliw  i-irdumfi-n-iicf  at  tin' 
iiitorrAdinI  spncos.     Ovarian  poKt*  not  discovored. 

Baital  plates  very  short  and  form  a  ht-xaRonal  diBc  bearing  a  cou- 
cave  depreBsion  for  ttm  nttnrhmtMit  of  the  iiolumn.  First  primary 
radials  lai^er  than  the  second  and  third  together,  wider  thao  long, 
three  hexagonal,  two  heptaiiunn].  Second  primnry  rndifils  iiuadrnn- 
ftular,  from  four  lu  six  times  aa  wide  as  long.  Third  primary  radial» 
a  little  larger  than  the  iwcond.  pentagonal,  axilliiry.  and  the  my 
opposite  the  azygoiis  nri^a,  HUp)K>rts,  on  i^acli  upi>t>r  sloping  side, 
three  secondary  radiaU.  which  gives  to  this  ray  two  arms.  In  each 
of  the  other  four  arms,  the  thinl  prtmary  radinl  supports,  on  each 
apper  sloping  side,  two  secondary  radials,  the  last  being  axillary 
and  HU]Ji)orting.  on  ciich  upix-r  sloping  side,  two  tertiary  radinls. 
which  gives  to  each  of  these  rays  four  arms.  There  are,  therefore, 
eighteen  ambulacra]  openings  to  the  vault,  in  this  species.  The 
arm  formula  is  4     4     2     4     4. 

There  are  three  plates  in  each  regular  interradial  area,  one  in  the 
first  range,  followed  by  two  narrow  elongated  plates,  in  the  second 
range,  that  unite  with  the  plates  of  the  vault.  In  the  azygous  area 
there  are  six  plates.  The  first  is  in  line  with  the  first  primary  ra- 
dials and  narrower  and  smaller  than  either  of  them.  It  is  followed  by 
three  plates,  in  the  second  range,  and  two  in  the  third  range,  that 
unite  with  the  plates  of  the  vault. 

Vault  convex  and  bears  a  rather  large,  convex,  central  plate,  sur- 
rounded by  seven  plates,  three  of  which  adjoin  the  small  plates  that 
surround  the  azygous  orifice.  The  plates  over  the  ambulacral  canals 
are  large  and  tumid,  those  in  the  interradial  areas  smaller  and  less 
convex.  The  azygous  orifice  is  small,  somewhat  elevated,  and  sub- 
central. 
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aroa  lupports,  on  each  upi>er  sloping  side,  three  secondary  ralials, 
which  gives  to  this  ray  two  arms.  In  each  of  the  lateral  rays  and 
in  the  ray  on  the  right  of  the  azygous  area  the  third  primary  radial 
supports,  uix)n  one  upper  side,  three  secondary  radials  and  upon  the 
other  two,  the  last  one  being  axillary  and  supporting,  on  each  upper 
side,  two  tertiary  radials,  which  gives  [^to  each  ^of  these  rays  three 
arms.  In  the  ray  on  the  left  of  the  azygous'area  the  third  primary 
radial  bears,  upon  each  upper  sloping  side,  two  secondary  radials, 
the  last  being  axillary  and  supix)rting,  on  each  upper  slopihg  side, 
two  tertiary  radials,  which  gives  to  this  ray  four  arms.  There  are, 
therefore,  fifteen  arms  in  this  species.  The  jivni  formula  is  3+3+2 
-f-4  I  H. 

In  each  regular  interradial  area,  there  are  three  plates,  one  in  the 
first  range  followed  by  two  elongated  plates,  in  the  second  range-, 
that  unite  with  the  plates  of  the  vault.  In  the  azygous  area  there 
are  seven  plates.  The  first  one  is  in  line  with  the  first  primary  ra- 
dials and  about  the  same  size.  It  is  followel  by  three  plates,  in  the 
second  range,  and  these  by  three  plates,  in  the  third  range,  all  three 
of  which  unite  with  the  plates  of  the  vault. 

Vault  pyramidal  by  reason  of  the  depressed  interradial  areas, 
larger  than  the  calyx,  and  bears  a  large  central  proboscis.  It  is 
covered  by  large  convex,  polygonal  i>lates. 

This  species  is  most  nearly  related  to  j5.  reservatiis,  above  de- 
scribed, from  which  it  is  distinguished,  by  the  hexagonal  disc,  form- 
ed by  the  basal  plates,  instead  of  a  round  expanding  cup;  by  the 
azygous  area,  which  has  seven  plates,  three  of  which  unite  with  the 
plates  of  the  vault,  in.stead  of  four  plat(»s,  only  one  of  which  con- 
nects with  the  vault;  by  the  larger  vault  which  is  covered  with 
larger  and  more  ccmvex  plates;  and  by  the  arm  formula  which  is 
3-|  3+2+3  4,  instead  of  3  4  2  3  3.  There  are  minor  differ- 
ences as  may  be  seen  by  comparing  the  descriptions.  It  need  not 
be  compared  with  any  other  species. 

Found  by  R.  A.  Blair,  in  the  Burlington  Group,  near  Sharon,  in 
southwestern  Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 


with  tliiw  siier-ipfi,  tlioHuh  tlipj  firt*  jirt'sstvl  ^toiiicwlint  out  of  sIihih-, 
fxrirpi  in  mir  iNirticular.  Thoy  \irvv  thr<>i>  BmbulHrml  npetiin^  to 
till-  vHult.  in  IIh-  my  opjxmito  the  rixypnw  nrt'ft,  which  givi*  to  each 
uitioti'pti  amis.  In  n  I)pllpr  Rtflti-  of  presMrvntion  thoy  inijjht  show 
(itlitT  (lifTen-iit.'t'w,  timl  miiy  Ih-Ioiik  tn  Hiiotln-r  r-liwoly  rdntod  siK-cifp. 
F'iniid  hy  R.  A,  Blnir,  in  thf  Kurliii;r1<iii  (Irtnip,  noiir  Htinmii,  iti 
Hinlliwfstfni  Missouri,  and  now  in  thi'  rnlli'iitinn  of  S.  A.  Mtlli>r. 


STiiti\Si>;'ni\V! 


/■/,-/,■  n.Ji'J.  I".  ./;//;/(."««/./.■;  Ji;,.  II.  ..y.y.f. 


//(■  1 


:  Jiij.  /:'.  i->i>iU. 


Spi'L'ies  smnll,  C'hIvx  uVipyrnmidnl,  nilluT  brondly  truarHtfd,  ptm- 
tngonRl  as  dt^n  from  below  or  nlmve.  Plfiti>B  tliidi.  nfHlfwc,  pyrniii- 
idal.    Column  largu,  cnnol  Bmall. 

BnsalH  form  n  short,  iifxa^inal  ciiii.  deeply  notched  at  the  sutnn-B. 
PlnteH  bdow  sompwhat  cuneiform.  Firat  primary  rndinls  rath  t 
lergc.  noili>8it,  wider  than  long,  three  hexngunnl.  two  hepla^cnnl. 
Swond  primary  radinlfl  about  two-thirds  as  lnr>^^  as  the  first,  seuli>- 
tured  in  like  manner,  wider  tlinn  lon^j.  hcxngonal.  Third  primary 
mdials  smaller  than  the  seeniid,  pont»Kona1,  uxilinry  and  aiipitopl  on 
each  upper  sloping  side  n  single  secondary  radial  which  is  axillary. 
nnd  bcynd  wliich  the  p)ntc-j  nre  uoX  preserved  in  imr  np;H-inieiiK. 
There  do  not  nppoar  to  be  more  than  ton  opt^nin)j:s  to  the  vault,  but 
they  are  large  and  the  axillary  plates  show  twenty  arms. 

The  interradinl  areas  all  graduate  up  into  the  vault  and  over  the 
anibulaernt  ehannels  so  as  to  leave  no  dividing  lino  between  the  vault 
an<i  ealyx.  The  regular  interradial  areas  are  not  uniform.  The  first 
ptate  is  followe<l  in  each  area  by  two  smaller  plates  in  the  second 
range.  In  each  of  two  areas  there  are  two  plates  iu  the  third  range, 
and  in  the  other  areas  three  plates,  and  these  separate  the  arms  and 
unite  with  plates  that  may  be  regarded  as  vault  plates.  In  the  azygous 
area  the  first  plate  is  in  line  with  the  linst  primary  radials  and  about 
the  same  size.  It  is  followed  by  two  plates  in  the  second  range, 
thn'e  in  the  third  range,  three  in  the  fourth  range,  and  three  in  the 
fifth  range,  that  seimratc  the  arms.  y 

The  vault  is  only  slightly  convex  and  only  moderately  elevated 
over  the  nmhulacral  canals  and  bears  a  subcentral  proboscis.  It  is 
covered  with  convex  and  nmlose  iK>lygonal  plates. 
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In  the  subpontagonal  outline  of  the  calyx,  short  form,  and  in  the 
character  of  the  vault  this  species  allies  itself  with  At/aricorrt- 
mis;  but  in  the  plates  of  the  calyx,  and  in  their  arrangement,  it  is  a 
true  Batocriniis.  If  the  arms  were  preserved,  we  might  be  disposed 
to  refer  it  to  A(j<tricocvinHH,  notwithstanding  the  plates  and  form  of 
the  calyx.  We  have  referred  it  to  Bdtocrinus  with  doubt.  If  there 
has  ever  been  a  link  discovered  that  connects  Batocrinus  with 
Agnricocrinus,  by  any  chain  of  development,  it  is  to  be  found,  in 
this  species.  All  authors  who  lay  stress  upon  the  characters  of  the 
vault  will  unhesitatingly  refer  this  species  to  Agaricocrinus.  But 
no  eighteen  armed  Agaricocrinus  has  ever  been  found,  in  the  Burl- 
ington Group,  and  only  one  in  the  Keokuk,  and  it  is  a  pronounced 
Agaricocrinus,  Typical  Agaricocrinus  appear  in  the  Chouteau 
with  ten  and  twelve  arms  and  they  are  quite  as  early  as  any  Baforri- 
nus.  Batocrinus  with  eighteen  and  more  arms  are  common  in  the 
Burlington.  This  cannot  be  the  species  through  which  Batocrinus 
developed  into  Agaricocrinus^  nor  through  which  Agaricocrinus  de- 
veloped into  Batocrinus,  because  it  is  not  found  in  rocks  early 
enough  for  such  transition.  It  is  only  indicative  of  an  apparent 
affinity,  when  both  genera  were  in  the  mature  state  of  their  exist- 
ence. The  stratigraphical  position  with  the  eighteen  armed  struct- 
ure is  in  favor  of  classifying  it  with  Batocrinus. 

Found  in  the  Burlington  Group,  by  R.  A.  Blair,  near  Sharon,  in 
southwestern  Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 

BATOCRINUS   DOUGLASSI,  n.  sp. 

Plate  //,  Fig.  2(),  view  opposite  the  azygous  area. 

Species  medium  size,  biturbinate.  Calyx  obconoidal,  about  twice 
as  wide  as  high.  Radial  ridges  rounded,  and  all  the  plates  radiately 
sculptured.     Truncated  only  the  diameter  of  the  column. 

Basals  form  a  very  short  hexagonal  disc.  First  primary  radials 
much  wider  than  long,  three  hexagonal,  two  heptagonal.  Second 
primary  radials  about  half  as  large  as  the  first,  and  about  half  as 
long  as  wide,  quadrangular.  Third  primary  radials  larger  than  the 
second,  pentagonal,  axillary,  and  support  on  each  upper  sloping  side 
a  single  secondary  radial  which  is  axillary,  and,  upon  the  distal  sides, 
support  four  tertiary  radials,  before  the  arms  become  free;  upon  each 
proximal  side  there  is  a  single  tertiary  radial,  which  is  axillary  and 
supports   three   quaternary   radials   before   the   arm   becomes   free. 


Found  in  th*-  Burlinutoii  Group,  at  Burlington,  lowii,  and  now  in 
the  collection  of  A.  Albore,  in  whope  honor  vii-  linvt-  proposal  the 

STEGAXrKrBINHa  GRIPPITni,  n.  Hp. 

riiiti-  If.  Fill.   17.  iizi/gous  itifle;  Fiij.  /S,  njijjogile  view:   Fitj.   l!>. 

biwal  vieir;  Fig.  30.  Mtimmit  viou: 

SiJct'.ieH  smiill,  Colyx  olipyninii<hi3,  Virondly  trunfJitcil,  piMilnyomil 
HB  et'cii  from  nlMivp  or  below.    Platps  nodose,  pyrnmidnl. 

Basals  form  a  short,  hcxa^onnl  i-up,  dopply  notchwl  at  liii-  fiitun-s. 
Firet  primary  rndinis  lurgn,  nodosn.  pymmidnl.  widi-p  tliun  ionj;;,  thri-t^ 
hexagonHJ,  two  hcptn^nal,  Second  primary  radial^  about  half  as 
\BTgo  as  the  first,  widor  Ihnn  lonjf.  hoxngunnl.  Tliird  primary  rndinis 
smaller  than  the  wt'oond,  jx?ntaKonnl,  nxillnry,  and  bfyond  these  plates 
oar  BpecimpQ  is  not  presorvod,  Ton  nrahulacral  oprnintrs  ptmptmti« 
the  vault. 

The  intprradinl  arena  all  graduate  up  into  the  vault  and  over  the 
ambulacral  channels  so  as  to  lf?RVP  no  dividing  lint*  bctw-cou  the  vault 
and  calyx.  The  firwt  regular  interradinl  is  followe<i  hy  two  phitfK 
that  unite  with  two  plates  that  belong  to  the  vaull  and  two  that  covpr 
part  of  the  ambulannd  canals.  In  the  nzygous  area,  the  first  pldto  is 
in  line  with  the  first  )>rimary  radialB.  hnt  Homewhnt  smaller.  It  is 
followe<i  by  two  plntes  in  the  second  riiiisH'ind  three  in  the  thini  tlinf 
unite  with  the  plates  of  the  vault  and  those  covering  imrt  of  the 
ambulacral  channels. 

The  vault  is  only  slightly  convex  and  bears  a  central  prolxwois. 
It  is  covered  with  rather  lnrg*>  convex  platen. 

This  species  most  resembles  S.  shitroiiensis,  from  which  it  is  dis- 
tinguished by  the  character  of  the  ornamentation,  by  the  form  of  the 
basal  plates,  and  by  having  a  less  number  of  plates  in  the  interradial 
areas  and  upon  the  vault.  The  vaults  are  so  different  that  the  two 
species  will  not  be  taken  for  each  other. 

Found  in  the  Burlington  Group,  at  Burlington,  Iowa,  by  Dr.  H. 
G.  Griffith,  formerly  of  that  place,  but  now  residing  in  Pliiladelphia. 
We  take  pleasure  in  dedicating  this  species  to  the  learned  doctor  and 
naturalist  who  discovere<l  it.  It  is  now  in  the  collection  of  Mr.  A. 
Albers. 
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STEGANOCHINUS   BLAIRI,  II.  Sp. 

Phite  11,  Fiff,  21,  view  opposite  the  azygons  side,  all  the  arms,  ex- 
cept one,  broken  off  at  the  cahjx;  Fig.  22,  basal  view, 
])art  of  the  sntni^es  destroijed. 

Species  medium  size.  Calyx  iirn-slmped,  transverse  section  sub- 
pentagonal.  Plates  thick,  radiately  sculptured,  the  larger  ones  hav- 
ing a  small  central  node. 

Basals  form  a  subhexagonal.  sculptured  disc  four  or  five  times  as 
wide  as  high.  First  primary  radials  a  little  -\\^ider  than  long,  three 
hexagonal,  two  heptagonal.  Second  primary  radials  only  a  little 
smaller  than  the  first,  hexagonal.  Third  primary  radials  a  little 
smaller  than  the  second,  pentagonal,  axillary,  and  support  on  each 
upper  sloping  side  a  single  secondary  radial,  which  is  axillary,  and 
supports  on  each  upper  sloping  side  tertiary  radials.  Two  tertiary 
radials  are  preserved  in  our  specimen  and  there  is  a  small  plate  rest- 
ing in  the  angle  between  the  two  secondary  radials  that  separates  the 
first  proximal  tertiary  radials.  This  species  has  at  least  twenty  am- 
bulacral  openings  to  the  vault. 

The  first  regular  interradial  in  each  area  is  fcllowc^d  by  a  range  of 
plates,  two  of  which  are  directly  above  it  and  unite  with  the  plates  of 
the  vault,  and  upon  each  side  of  these  the  plates  are  continued  out 
ujx)n  the  side  of  the  radial  series  and  cover  part  of  the  ambulacral 
channel.  In  the  azygous  area,  the  first  plate  is  in  line  with  the  first 
primary  radials  and  about  the  same  size.  It  is  followed  by  two  plates 
in  the  second  rang(\  above  w*hicli  there  are  three  plates  that  unite 
with  the  plates  of  the  vault  and  upon  each  side  of  these  the  plates 
are  continued  out  uix)n  the  sid(»  of  the  radial  series  and  cover  part  of 
the  ambulacral  channel. 

The  vault  is  highly  convex,  much  elevated  over  the  ambulacral 
canals,  and  bears  a  large  central  i)roboscis.  It  is  covered  by  convex 
and  nodose,  polygonal  plates. 

^This  species  is  a  true  Stegtniocrinns  and  very  readily  distinguished 
from  all  that  have  been  heretofore  described. 

Found  by  R.  A.  Blair,  in  whose  honor  we  have  proposed  the  spe- 
cific name,  in  the  Burlington  Group,  near  Sharon,  in  Southwestern 
Missouri,  and  now  in  the  collection  of  S.  A.  Miller. 


AITINOCKIKiS  SliSliCnS,  n.  Bp, 
.    Fi'ij.  3S,  atj/goHg  si'lc;    Fiij.  Si,  u/ifKinHt^  riow;   Fi;;-    S-'h 

Spt'cicR  milium  aize,  Cnlyx  oLpyramidal,  tnim-ntwl  only  tbti 
(liniii>-Utr  of  till!  culumii,  t.rAii!ivt'nu<  si>c1kin  eubp('nt«f{uiinl.  Rii(li»l 
ridgCH  nliarply  niiguUr,  iitti'rrodial  pliitt^  convex.  Dinmotor  RlHiiit 
on«  fourth  more  tliiui  tlio  hciijht.  coiumn  rouiiil, 

Hosiils  form  n  Riitml  i-up  hIkhiI  lliri-i-  times  h»*  vriile  m  UigU.  First 
primary  railiaU  large,  about  as  loiitr  as  wide,  three  hoiaRona!.  two 
licpta^^nnl.  Scc-imkI  primary  radials  rathi^r  It'Ss  than  half  as  \i\rgtr  as 
tli«  first,  wider  than  long.  h(*itn)^iiial.  'I'hird  primary  radials  sraallor 
than  llio  Kocoml.  about  twice  as  widi'  as  lont;.  pt^ntagonal.  axiliarj'. 
and  lii^ar  npoii  i-acli  iiin«'r  Hloping  BJdi'  a  siuylt'  liwfjmlnry  miliiil. 
Thi-  Bwoudary  radials  arc  thick  strong  platps  and  stand  out  from  tho 
calyx,  TbtTL-  arc  tt-n  ambidairral  oinsnings  to  ibi-  vault.  Arms  un- 
known. 

Th*  iuteTradiuI  arean  connect  with  the  vault,  and  tho  jdati-s  grndu- 
Htf  iiitn  pflch  oth>ir.  They  are  not  uuiforui,  aud  llie  plati-*:  vary  in 
the  re(»ular  areas  from  five  to  seven.  In  ime  area,  there  is  one  plate 
follDwed  by  two,  in  the  at-eoud  ranfCe.  and  two  iu  the  third  rniiijt',  in 
another  area,  there  are  three  pIntoH  iu  the  sttcoud  raii)j;e.  and  alxwe 
which  there  are  three  more.  The  aKygous  area  is  very  large  and  con- 
tfiiiis  Hft.-.-u  Inrgr  plat.-s.  Tlir  first  , is  in  lirif  witli  lli.-  tirst  pri- 
mary rndinls  and  somewhat  smaller  than  eitluT  of  them.  It  is  fnl- 
lowed  by  two  plates  in  the  seeond  rau^i',  three  in  the  third  riuine, 
au<l  five  in  the  fourth  ran^e,  alxive  which  tlien-  are  four  plates  that 
may  be  classed  in  this  area,  though  tliey  interloek  witli  lliuse  bdonji- 
ing  to  the  vault. 

The  vault  is  depressed  convex  and  covered  with  a  few  very  Inrjie 
tumid  plates.  The  central  plate  is  larf<e  and  surrounded  by  seven 
large  plates.  The  a/.y^rms  orifice  is  outside  of  the  circle  of  seven 
plates.  The  phit.-s  over  the  ambulncral  channels  are  InrKc  and  those 
in  the  slij^htiy  concave  iuterradiai  areas  smaller. 

The  species  is  eonneneric  with  AcHnncriniin  choutemtcnsis,  and 
neither  of  them  are  typical  AcliiKirriniiK.  The  calyx  is  that  of  an 
Jc//H(.crmi(N,  anil  the  vault  is  more  like  that  of  nn  Anariroi-riiiiis. 
Tiider  th.'se  cireumstaiLces,  we  think  they  should  he  referred  to 
Artliio<-rhiii:<,  as  the  difTerenees  are  nul  sutficient  to  cause  them  to  be 
referred  to  a  new  genus.     They  do  not  belong  to  Physelovrhius  even 


or 
•J  i 


if  that  gonus  is  worth  retaining,  wliich  may  be  doubtful.  They  have  no 
n^semblance  to  AniphoracrinuSy  which  is  a  genus  having  a  ([uadran- 
gular  second  primary  radial,  which  allies  the  calyx  to  BafocrinnSj 
and  which  has  a  i>onderous  high  vault  and  largo  proboscis.  No  true 
AiHphonirrhiKs,  as  rei^resented  by  the  type,  .1.  ///7/)f^/7,s'o///,  or  the 
allied  species,  ^1.  atlas,  has  ever  been  found  in  America,  and  probably 
all  American  species  that  have  been  referred  to  Atrtj)horacr inns  belong 
to  Ariinacriniis. 

Found  by  R.  A.  Blair,  in  the  Chouteau  limestone,  at  Sedalia,  Mis- 
souri, and  now  in  the  collec^tion  of  S.  A.  Miller. 

Family  DOLATOCRINID.E. 

DOLATOCRINUS  XEaLECTUS,  n.  sp. 

Plate  II,  Fifj,  27,  basal  view;  Fig,  28,  summit;  Fig.  29,  side  vieic, 

8iK^cies  full  medium  size.  Calyx  low,  basin  shaped,  a  little  more 
than  three  times  as  wide  as  high,  broadly  and  deeply  concave  below, 
the  depression  including  the  second  radials,  and  having  a  deep 
funnel-shaped  columnar  pit  which  is  bounded  by  a  pentagonal  rim. 
The  angles  of  the  pentagon  unite  with  the  radial  ridges,  and  the  fun- 
nel within  the  rim  is  smooth  or  without  ornamentation  and  extends 
as  high  as  the  to^)  of  the  calyx.  Radial  ridges  within  the  concavity, 
angular  elevations,  but  above,  they  are  broken  into  elongated  angu- 
lar nodes  by  the  sutures  between  the  plates.  The  surface  of  the  in- 
t(»rradial  areas  is  radiately  sculptured  from  a  central  pit,  instead  of 
from  a  central  ncxle:  and  other  parts  of  the  calyx  an^  irregularly 
sculptured.  Column  round  and  attached  at  the  bottom  of  th<»  funnel- 
shaped  (columnar  pit. 

Basals  form  a  round  cup  deeply  inserted  in  the  calyx  where  they 
rise  as  high  as  the  top  of  the  calyx.  The  mouth  of  the  cup  is  about 
one-third  wider  than  the  diameter  of  the  column.  First  primary 
radials  as  long  as  wide,  smooth  below  the  pentagonal  rim  and  sculp- 
tured above  it.  Second  primary  radials  twice  as  wide  as  long,  quad- 
rangular. Third  primary  radials  larger  than  the  second,  pentagonal 
axillary,  and,  in  each  of  four  of  the  rays,  bears  upon  one  uppi»r  slop- 
ing side  four  secondary  radials,  and  upon  the  other  a  single  sec- 
ondary radial  which  is  axillary  and  supiK)rts  on  each  upp(»r  side 
three  tertiary  radials,  which  arrangement  gives  to  each  of  these  rays 
three  arms.      In  the  other  ray,  the  third  primary  radial  bears  upon 


and  ooe  of  lh«iD  iMifs  apoa  «aic4i  oppn  da])iag  Eide  Uim  tcrtiMj 
railtat' Kiwi  the 'iitypr  lv-ar«  u^nnm'  vlnpingmlctfarrf  ir^tary  nfiib 
■wJ  D^id  til*-  Dttirr.  t«iiu  tLi*  Ufit  of  wbirli  IS  axillkry  umI  lieais  ^pBm 
riurb  aii^T  vitlr  tvi)  •(imliTiMrf  nwlmk.  whirb  ^trs  to  tbte  rm*  firv 
AiiB*.  Tb«nr  atv.  thrrfforr.  «pn>nteeQ  «nii»  in  tli»  specie*.  TW 
iriD  fomiQla  is  3t5    3    3    3. 

Thttv  M<*tai  to  tir  unW  two  inlrrmilnly  in  eacfa  iif««.  TW  fint  » 
mrdiiini.  id  fRip.  for  spn-tm.  in  tbi»  ^hicl  uul  tbe  a^aiod  is  snaller 
Mml  imt  iiff  frora  n>nn*^ioD  with  Ihr  noil  by  a  ooiim  of  ibr  railnl 
{4ate».  ')r.  ■!  )M»t.  w«  ouuiot  SmJ  any  >iituTV«  for  tbt  finuJt  ptat«s 
that  wnutllj  anitr  then?  mrrms  with  tbr  vault.  Th«  axyieoas  arva  « 
sofatitJuitLiiIly  likt!  tlf  otlM^r  arr**. 

Tlif  TMoit  is  hit;faly  iwuvrx  and  beats  a  sbcirt  sobreutisl  protuaeBL 
The  vault  in  mirrr'}  lij  a  frw  largt*.  planr  plains  Tbrrf  arr  tvn 
okMmatMl.  curvvd.  'irarian  a|ji<rturHi  in  emth  iatprradial  am.  aad 
two  wilhiti  rii^h  nMlial  trriv*  which  givm  to  this  ^>eri(V  twvnty 
ovarian  n]itrT1nro>. 

This  spccir*  mort  rtseoiblt*  V.  hnmuwili.  from  which  it  is 
d^iiiirui)ih<-<l  b;  harinif  iicvfntn-n  inslirad  ot»ixlfvi>  amui.  It  lia* 
ahii  an  iucr>-asn]  iiuinber  of  tertiary  plabw  ns  wfJI  as  thi^  quatcruary 
platnL  Tlir  itilprraiUiil  nrvofi  nrr  <7onni!>cU<<l  with  the  vaalt  liy  tv» 
l>lntnt  ill  IhM  A|H-<n'(v.  whirh  do  i)i>l.  it*  it  n|>ppant.  exist  in  thni 
s|>.-<-i.-s.     TI..T.-  «r.-  olh.r  iniiii>r  difffn-iic-s. 

Found  by  <if*i.  K.  (Jn-i-in-  in  tin-  Haiuihon  Group  nt-ar  Charlf:*- 
t'jwh.  Iiidinnii.  an<l  now  in  llu-  coll(-ctiou  of  Wm.  F.  E.  (lurlt-v. 


STEKEiK  KIMS    IXI.IANENSIS    n.    i-p. 

/■/«/,■   ///,   Fi;i.    i:i.  ri,:r  ,.f  „  aih/x  sh-irhuj  <i!l  Ihr  plnle^f  ;  F>;h 

II.  I'lh-ral  lirir.  ahmriit'i  hi-iijhi  ofoilyx:  Fi'j.  l'>.  rieir 

o/i,  :<,'l,'rijiril  s/H-riuii-K   ill  ll<f  in'ii'ij  i-mdiliiin. 

Sjifiii-s  siiinll.  t'ttlyx  Hut  with  tin-  .'sc-plioii  of  raistti.  rouiidwl. 
nulifil  ridn<-s.     Tin-  surfari'  of  tlit-  plates  is  ili-iicatfly  scuiptuR-d. 

Till-  Ija.sal  platfs  arc  sninll.  aud  form  n  smnlt.  more  or  less,  conical 
i-lt-vntioii  ill  till-  interior.  Tlu-  first  primary  radials  are  about  twice 
..s  lar«.-  as  tin-  s.-eond.  Tin-  sf.ond  art-  axillary  and  supiK>rt  on  each 
upIMT  shipitiy  side  a  wries  of  secondary  radials.  As  many  as  five 
secondary  nulials  are  preserved  in  some  of  the  rays.  There  is  no 
other  bifurcfition  of  a  ray.  There  are,  therefore,  only  ten  arms  in 
this  species.     The  first  regular  interradial  plate  is  elongated  and  has 
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ten  sides.  It  is  followed  by  two  elongated  plates  in  the  second 
range,  beyond  wliieh  we  have  been  nnabh^  to  see  the  sutures.  In  the 
inter-secondary  areas  one  plate  is  followed  by  two  in  the  sec^ond 
range,  and  those  by  three  in  the  third  range,  beyond  which  silici- 
tication  has  destroyed  the  sutures  in  our  specimens. 

The  vault  is  low,  but  our  specimens  are  not  i)reserved  to  throw  any 
light  ui)on  it. 

The  greater  number  of  siH'cimens  are  found  silicitied,  and  it  is 
rare  to  tind  the  crinoidal  structure  exposed.  It  is  a  remarkable  sik'- 
cies  and  bears  little  or  no  resemblance  to  the  type  species.  IndtM'd 
no  one  would  suspect  that  they  could  belong  to  the  same  genus, 
without  having  compared  them  with  the  generic  formula.  The  two 
primary  radials  in  each  species  alone  ally  them  with  each  other. 

Found  by  Geo.  K.  Greene  in  the  Hamilton  Group,  near  Charles- 
town.  Indiana,  and  now  in  the  collection  of  \Vm.  F.  E.  Gurlev. 


Family  RHODOCRINID.E. 

RHODOCRIXrS    DOUULASSI,  U.  sp. 

Phtte  III,  Fi(j.  i,  (mjijous  uvea  on  the  left. 

Species  medium  or  above  medium  siz(».  (^alyx  bowl-shaped,  or 
sub<»ylindricah  radial  ridges  not  detined.  Plates  sculptured  and 
more  or  less  pyramindal.  Basal  cavity  deep,  (^olumn  medium  size, 
round,  and  comiX)sed  of  plates  of  e([ual  length. 

Basals  form  a  cone,  within  the  calvx.  into  which  the  end  of  the 
column  is  inserted.  Subradials  slightly  larger  than  the  first  primary 
radials  and  sculptured  pyramidal.  First  primary  radials  pyramidal, 
heptagonal  and  hexagonal.  Second  primary  radials  about  one  fourth 
as  large  as  the  first,  nearly  as  long  as  wide,  pentagonal.  Third  prim- 
ary radials  about  the  size  of  the  second,  hexagonal,  and  su[)- 
I)ort  on  each  of  two  upiK*r  sides,  the  secondary  radials.  Then^  are 
three  secondary  radials  in  each  series,  the  first  one  being  the  larger 
and  the  last  one  being  axillary.  There  is  a  plate,  resting  in  the 
angle,  formed  at  the  juction  of  the  first  secondary  radials,  which 
has  the  appearance  of  belonging  to  a  radial  series  and  the  thinl 
plate  above  being  axillary.  But  here  an  explanation  becomes  neces- 
sary. (Jur  specimen  is  injured,  at  this  place,  as  shown  in  the  illus- 
tration, and  we  cannot  determine  exactly  how  the  arms  attached. 
The  ray  we  are  describing  is  on  the  right  of  the  azygous  area  and 
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bcni»  wvfii  «rni».  The  nxUlnnr'  thinl  Bcoomlnnr-  rndinl  ou  the  riKlit 
vory  nlnsrly  bMin*  t»-T>  nrmx  nitrl  ihf  nxilliiry  th[n(  Mt-ontliiry  ntlUI 
atljoiiUDK  tho  DxyKoox  oreu  tieani  upon  oiie  hiiIp  aii  nrin  nnd  apou  llio 
nthiT  twD  [ilntco,  the  liuil  iinc  bpia>;  axillary  stul  fitppcirttQ);  twn  nrmii. 
It  lenvt>vi,  tiii-rffon*.  two  nrniri  (o  U^  nujfiiorltil'  hv  tin*  mi*lillf  *<'ri««  of 
|tUitc«.  Thif  nrranui-inent  may  be  i>eoulinr  to  ttiis  ray.  Tbf  riBht 
Inti-riil  my  iii  not  folly  fX[MMO(l,  h»  llio  Kp«>ctmt-ii  ttt  on  n  xlib,  but  it 
np|H'ant  tii  linvp  only  tiis  ariux,  litit  one  fi(>[ienn<  In  follow  \\w  jilatt' 
nfitio^  in  the  nnffle  at  the  jnociioii  of  tb>.'  first  si<con(lnry  ratllalit. 
Tin*  t»p«Tii-«,  tlii'ivfori'.  piifM-sm->!  b<'Iw»'i-n  thirty  nnil  ihirtv-Hvi-  nrtnn. 
If  the  ny»  wiTt-  uniform  it  woiilti  )to»8i-s>i  lliirty-tivf  armx.  bnt 
nnutliiT  ttpminira  on  thi-  Mime  elab  slinwi;  one  my  veiy  clonrly  potu 
KOMiting  only  mix  armii.  Th<>  nmix  nrc  small  nii<l  rom|i»cu><l  of  a  ilodblt^ 
Horim  of  BOjall  UiterlocklaR  |ilnt<.'a  that  bi>ar  strong  piuoules. 

In  tlh'  n'l^Inr  int<*rrndiiil  nrcn.  fiiiowii,  in  tin.'  illuelmlioii.  the 
timt  i>lntir  Iruncnti^  n  ttubrndiitl.  il  is  followed  by  two  i>lnti'H  in  the 
»«-«oik1  raoB*.  throe  iii  the  third,  and  thrw  in  th*  fourth,  iibovi-  which 
tliey  nrw  not  di«'low<l.  In  Uu-  iiKyjfous  an-ti  (he  tirsl  plali'  is  twiw 
n«  largt'  n«  the  first  plat*-  in  thi»  n-gulnr  an?n  and  tniiK'ntcs  a  verj' 
larjio  aubradial.  It  ia  foUovriM]  by  four  platt-s  in  tht-  form  of  nii  nrch 
tbe  middlt^  on«  of  which  is  an  Inr^  n^  the  tirst  pinlf  in  a  regular 
nn-a.  Thpre  arc  also  four  plates,  in  tht'  form  of  an  nn-h.  in  the 
thin!  rnngc.  tin-  middle  one  of  whieh  is  the  Inrjjer  nnil  nhovi-  thcso 
smalh-r  pintes  jrradunte  up  into  the  vault. 

Tlic  vault  is  not  cxpowHi  in  pitlior  of  our  nix't-imciis. 

TIiIm  is  a  siroinjly  eharaeterized  siK-cies. 

Kounil  hy  Enrl  Doiinlnns.  in  whose  honor  we  hnvf  proi>r>s(Hl  the 
siweifie  name,  in  the  I'piXT  Hurlingtoii  or  Lower  Keokuk  (tToup-  on 
Bridj^er  .Mountains,  near  Bozemnn,  Montnna,  nnd  now  in  his  eollec- 


KllOIKKKINrS  B(IZEMANEXSIS.  II.  sp. 

Phtic  IIIJuj,  2.  si>l<-  ricic. 

SjM-eii's  rather  bi-low  medium  size,  t'alyx  bowl-shai>ed,  rndial 
ridfies  not  diKned.  Pintes  wulptiirtnl  and  more  or  lews  pyrnmidal. 
linsjd  iiivily  deep.  Column  medium  size,  round,  nnil  eomiwsed  of 
plates  of  eipiiii  lenfrlli. 

HasfiU  form  n  eone  within  the  cnlyx,  into  which  the  end  of  the  col- 
umn is  inserted,     tiubrndinis  not  any  larger  thnn  the  tirst  primary 
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radials,  and  entirely  within  the  basal  concavity.  First  primary 
radialfi  pyramidal,  heptagonal  and  hexagonal.  Second  primary 
radials  about  one-third  as  large  as  the  iSrst,  nearly  as  long  as  wide, 
pentagonal.  Third  primary  radials  about  the  size  of  the  second,  hex- 
agonal, and  support  on  each  of  two  upper  sides  the  secondary  radials. 
Our  specimen  is  slightly  injured  at  the  base  of  the  arms,  but  as  near 
as  can  be  determined  there  are  three  secondary  radials  in  each  series, 
the  last  being  axillary  and  supiK>rting  the  arms.  This  gives  twenty 
arms  to  the  si)ecies.  The  arms  are  composed  of  a  single  series  of 
cuneiform  plates,  each  one  of  which  bt»ars  a  long,  strong  pinnule. 

In  the  regular  interradial  area,  shown  in  the  illustration,  the  first- 
plate  is  as  large  as  a  first  primary  radial,  truncates  a  subradial,  and  is 
followed  by  two  somewhat  smaller  plates  in  the  second  range,  two  quite 
small  plates  in  the  third  range,  and  one  or  more  in  the  fourth  range. 
Above  the  fourth  range  the  x)lates  are  not  accurately  determined. 
This  is  evidently  a  regular  interradial  area.  The  other  areas  and  the 
vault  are  unknown. 

This  si>ecies  will  be  readily  distinguished  from  R.  dougUissi  by 
being  a  smaller  siK»cies,  having  only  twenty  arms  instead  of  thirty 
or  more,  and  by  the  single  series  of  arm  plates  instead  of  a  double 
series. 

Found  by  Earl  Douglass  in  the  l'pi>er  Burliugt^^n  or  Lower  Keokuk 
Group,  on  Bridger  Mountains,  near  Bozeman,  Montana,  and  now  in 
his  collection, 

KHODOCRIXrS    BRllXiEKEXSlS,    n.  Sp. 

l*l(tte  IIT,  Jhj.  '^y  side  ri'rw. 

Species  below  meilium  size.  C^alyx  globular  or  subspheroidal.  No 
radial  ridges.  Plates  granular,  not  sculptured.  Basal  cavity  moder- 
ately deep,  column  very  large,  comi)osed  of  very  short  pieces.  This 
species  has  twenty  arms.     The  arms  are  small. 

This  species  is  distinguished  by  the  globular  calyx,  large  column 
and  small  arms. 

Found  in  the  Burlington  or  Keokuk  (xroup  by  Earl  Douglass,  in 
Bridger  Mountains,  Montana,  and  now  in  his  collection. 
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PLATTOBIttUe   BOZEUANEMSIS,  D.  8p. 

PInle  III,  Fig.  5.  view  showing  the  arms  and  calyx  except  a  small 
piece  which  ig  broken  off. 

SpecieB  metiiura  size  and  beiongiiiR  to  the  round,  bowl-«baped  or 
goblet- shaped  forms.  Calyx  round,  Ixiwl-shaped,  constricted  above 
the  base  so  as  to  leave  a  Sange  below,  nud  about  as  high  as  wide. 
Suturee  distinct,  surface  smooth  or  granular.  Column  flattened, 
t-wisted.  and  comiMJswl  of  thick  ptntes. 

The  basals  form  a  cup.  constricted  above  the  base.  FirHt  radials 
longer  than  wide,  with  a  very  »lighl  increaw  in  width  upward.  Ar- 
tjculating  facets  for  the  seoond  radials  ocoupy  one  half  the  width  of 
the  plates.  Second  radialft  very  short,  axillary,  and  bear  uiwn  each 
upper  sloping  side  two  secondary  rndiais,  the  last  being  axillary  and 
bearing,  uixin  one  side,  a  free  arm.  while  the  other  arm  bifurcates,  on 
the  second  plate,  which  arrangement  gives  to  each  ray  six  arms. 
There  are,  therefore,  thirty  arms  iu  this  species.  The  arms  are  robust 
and  in  the  lower  part  are  composed  of  cuneiform  plates,  but  above, 
they  are  composed  of  a  double  series  of  interlocking  plates.  They 
bear  long,  coarse  pinnules.      Vault  unknown. 

If  we  had  only  the  calyx  of  this  species  we  might  be  unable  to  diB- 
tinguish  it  from  Homf  of  tJic  smootli,  round,  conHtricted  forms,  but 
the  coarse  thirty  arms  will  serve,  at  all  times,  to  distinguish  it.  An- 
other specimen  than  the  one  illustrated  shows  the  constrictefl  basal 
plates. 

Found  by  Earl  Douglass,  on  Bridger  Mountains,  near  Bozeman, 
Montana,  and  now  in  the  collection  of  S.  A.  Miller. 

PLATVCBINUB  8HARONENS1S,  U.  8p. 
Plate  III,  Fig.  6,  bnnal  vieir;  Fig.  7,  side  view  of  hnaal  plates. 
We  have  a  number  of  large  basal  discs  of  Plah/crirtus.  which  are 
too  poor  for  proper  specific  definition,  though  we  know  they  are  un- 
described.  Wo  usually  think  we  know  the  column  of  a  Phifycrinus, 
by  its  twisted  form  and  elliptical,  transverse  section,  hut  we  fre- 
quently find  them  larger  than  any  described  sjjecies.  Wo  have,  in 
this  instance  only  the  basal  plates,  but  they  are  so  striking  and  ex- 
traordinary that  we  feel  warranted,  though  with  some  hesitation,  in 
giving  them  a  name. 
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Species  very  large.  Calyx  round,  bowl-shaped  and  broadly  trun- 
cated below,  evidently  for  a  very  large  column.  Columnar  canal  very 
large  and  round. 

Basal  plates  almost  equal  in  size,  though  one  of  them  is  quad- 
rangular, which  shows  that  we  have  a  Platycrinus  before  us.  The 
basal  plates  form  an  expanded  basin  with  a  broad,  flat  bottom.  It  is 
nearly  three  times  as  wide  as  high,  and  the  flat  bottom  for  the  attach- 
ment of  the  column  is  nearly  three  fourths  as  wide  as  the  top.  It  is 
constricted  so  as  to  form  a  basal  rim  which  is  nodose  or  notched. 
There  are  rounded  nodes  on  either  side  of  each  suture,  from  the  base 
to  the  top,  and  a  few  rounded  nodes  on  other  parts  of  the  plates. 
Otherwise,  the  surface  of  the  plates  is  finely  granular.  The  orna- 
mented basal  rim  would  seem  to  be  a  support  to  the  base  of  the 
calyx,  but  the  upper  part  of  the  basal  plates  is  thin  for  so  large  a 
species. 

Found  in  the  Burlington  Group,  near  Sharon,  in  southwestern 
Missouri,  by  R.  A.  Blair,  and  now  in  the  collection  of  S.  A.  Miller. 

PLATYCRINUS  BRIDGERENSIS,  n.  sp. 

Plate  III,  Fig.  S,  azygous  view. 

Species  rather  below  medium  size,  and  belonging  to  the  pentag- 
onal, bowl-shaped  forms.  Sutures  not  beveled.  Surface  finely  gran- 
ular.   Plates  thick.     Column  smaH  and  round. 

Basals  form  a  low  cup  two  and  a  half  times  as  wide  as  high  and 
constricted  above  the  base  so  as  to  form  a  basal  rim. 

Articulating  facets  for  the  second  radials  occupy  one-third  the 
width  of  the  plates.  Second  radials  very  short,  axillary,  and  bear 
upon  each  upper  sloping  side  two  secondary  radials,  the  last  being 
axillary,  and  bearing  upon  one  side,  a  free  arm,  while  the  other  arm 
bifurcates  on  the  second  plate,  which  gives  six  arms  to  each  ray. 
There  are,  therefore,  thirty  arms  in  this  species.  The  arms  are 
slender  and  composed  of  alternating  cuneiform  plates,  having  very 
fine  pinnules. 

Found  by  Earl  Douglass,  on  Bridger  Mountain,  near  Bozeman, 
Montana,  and  now  in  the  collection  of  S.  A.  Miller. 


Family  DR'HtJORINlD.K. 

['K'tKHmiSrri  UOZEMAS'ENHia,  II.  sp, 
I'hilr  III,  h'ig.  1,  nzytjoiis  rtrw  o/txiti/.r  n'fl  iirm^. 

SpecieB  medium  Bizt-.  Calyx  oljctmoidal.  iiparly  an  high  a«  wi(lt>. 
Surfact'  loiiKitudiiially  Hnt-d  or  si-ulpturrd,  Init  ihiii  fenturu  is  not 
shown  in  the  iliuptration.  becaiwf  tlit*  iipjuT  surfnpH  of  the  rnlyx  is 
worn  and  it  would  liuvo  to  be  »«uppltod:  somo  of  the  ornamontntion 
only,  in  the  lowtT  i«irt  of  thf  spcc^iiin'ti  is  iiiTKcrvtnl,  Sulun's  not 
impresBed.     Column  small  and  round. 

Tlie  ivfu  basnls  form  n  \\U\v  cup  about  twico  aa  widp  as  higli.  It 
is  contracted  abf)ve  the  Ixittoin  so  ak  to  li-avti  an  cxyflndixl  liaanl  rim. 
The^tirst  radiab  are  a  little  less  than  twice  as  loiiij  as  wide  and  very 
slowly  incrcnw  in  width  to  th^-suiH-rior  end.  which  Ix'nrs  n  concave 
facet  about  one-half  the  width  of  thp  ph»t«  for  thi-  fittnclimeiit  of  the 
Hecond  radial  or  first  brachial.  Second  radial  nhort,  ronnded.  Third 
radial  abont  thu  aixv  of  the  second,  pcntngotial,  axillary  and  siipixirtvi 
upon  the  upiwr  sloping  sides  the  free  nniis,  The  arms  bifurcate  on 
the  third  plato,  giving  four  arms  to  tiach  ray.  There  are.  therefore, 
twenty  arms  in  this  spttiit'S,  providi-d  only,  that  the  ray  opposite  the 
azygoufl  plate,  which  cannot  be  seon  in  our  specimen,  is  like  the 
others.  The  arms  arc  long  and  composti'd  of  a  single  seriits  of  cunei- 
form plnt,-.-^.  .-acli  o„e  (ifwhi.-h  b'rars  ii  InuL'.  '■<mr-ir  ]duuuU:  Tli-' 
vault  cannot  be  seen  in  our  Rpecimeii. 

Found  in  the  Upper  Burlington  or  Lower  Keokuk,  on  Bridgor 
Mountains,  near  Bnzeman,  Montana,  by  Earl  Douglass,  and  now  in 
his  collection. 

TALABOCBISrs   P.\TE1,  n.  Sp. 

Plalf  III,  Fiij.  9,  uk-ip  opposite  the  nzifffoiis  side  of  a  Inrije  speci- 
men: fitf-  10,  tiz'ifidits  siiU;  of  sanie;  Fig.  IJ.  nzygoiis  side 
of  II  siiirill  spri-iiiicn,  phitfs   of  the.  vault,  though 
preserrrd,  rnv  not   imliinted:  Fig.  12, 
oj>i>osHe  vipiv  of  smite.. 
We  have  ten  specimens  belonging  to  this   siK'cics,  the  smallest  of 
which  is  not  half  as  large  as  the  smaller  one  illustrated;  the  larger 
one  illustrated  is  the  largest  in  the  eolleetion. 

General  form  of  the  calyx  and  vault,  somewhat  obovate.  Calyx 
broadly  truncated  and  somewhat  in  the  form  of  the  frustum  of  a  cone. 
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Plates  convex.  Sutures  depressed.  Surface  very  finely  granular. 
Column  round,  medium  size. 

Basals  pentagonal  and  form  a  cup  about  one-fourth  the  height  of 
the  calyx,  having  a  concave  depression  around  the  column,  which  is 
inserted  in  a  hemispherical  cavity.  First  radials  large,  cx)nvex, 
longer  than  wide,  four  of  them  are  of  about  the  same  size  and  rest  on 
straight  faces  of  the  basals;  the  other  one  is  larger  and  rests  in  the 
obtuse  angle  formed  at  the  union  of  the  two  basals.  The  second 
radials  are  very  small,  short,  triangular,  occupy  about  one-third  the 
width  of  the  first  radials^^axillary  and  support  on  each  upper  sloping 
side  a  single  small  secondary  radial.  The  secondary  radials  are  highly 
convex,  axillary  and  support  on  each  upper  sloping  side  the  free 
arms.  There  are,  therefore,  twenty  arms  in  this  species.  The  first 
arm  plates  are  small,  round  and  convex.  Whether  the  arms  bifur- 
cate after  becoming  free  is  unknown.  The  convexity  of  the  first 
radials  leaves  the  small  second  radials  resting  on  the  inner  margin, 
which  produces  an  apparent  constriction  of  the  calyx  at  the  top  of 
the  first  radials. 

The  first  azygous  plate  is  in  line  with  the  first  radials  and  is  longer 
than  either  of  them.  The  superior  end  appears  to  curve  over  upon 
the  vault. 

The  vault  is  not  largo,  somewhat  pyramidal  by  reason  of  the  inter- 
radial  depressions,  and  covered  with  nodose  and  spinous  plates. 

This  species  is  so  readily  distinguished  from  T,  trijugis  and  T» 
cornigerus,  its  nearest  allies,  that  no  comparison  is  necessary. 

Found  by  W.  F.  Pate,  a  collector  and  Principal  of  the  Lebanon 
schools  of  Kentucky,  in  whose  honor  we  have  proposed  the  specific 
name,  in  the  Kaskaskia  Group,  in  Breckenridge  county,  Kentucky, 
and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 


CLASS  STELLERIDA. 

ORDER  ASTEROIDEA. 

Family  PAL.TLVSTERID.K. 

PAL.KA8TEB   WIKOPFI,  II.  sp. 
Plah  III,  Fig.  27.  ventral  sitlr. 

Spefiiee  medium  size.  Rays  pctaiiform;  length  aiioiit  orii*  «nd  s 
half  times  the  diameter  of  the  body;  breadth  of  a  ray  at  the  place  of 
junction  with  the  Ixxly.  iibout  twci-tliirdi4  the  dinuictcr  of  tho  body; 
ubtusely  poiutwl. 

Marginal  plates  wider  than  long  and  numbering  nlxiut  lifteen  in 
the  length  of  half  iin  Inch  from  the  body.  The  marginal  plntefi  curve 
regularly  around  the  tips  of  the  rays.  Tlic  adambulacral  range  curves 
around  the  ends  of  the  rays  within  tlip  marginal  platen  and  consists 
of  subqtindrate  plates,  wider  than  long.  They  are  a  little  shorter 
than  the  marginal  plates,  so  that  there  are  about  eighteen  in  the 
length  of  half  an  inch.  There  are  ten  oral  plates  at  the  junction  of 
the  adambulacral  rows  which  pret^eiit  triangular  extensions  toward 
the  center  of  the  ventral  cavity.  A  single,  irregular,  axillary  plate 
rests  between  the  terminal  mai^iital  plates  and  the  angle  formed  at 
the  junction  of  the  adambulacral  plates.  The  ambulacral  plates  have 
their  greatest  length  across  the  rays,  thus  providing  a  wide  ambulac- 
ral  furrow.  Each  plate  is  furnished  with  a  sharp  ridge  in  the  middle, 
extending  from  the  middle  furrow  to  the  ndambulacr&I  plates. 

Our  specimen  exposes  only  the  ventral  side  and  no  spines  are  pre- 
served.    It  is  a  well-marked  and  beautiful  species. 

Found  in  the  upper  part  of  the  Hudson  River  Group,  near  Madi- 
son, Indiana,  by  Chas.  W.  WykolT,  in  whose  honor  we  have  proposed 
the  specific  name,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

Pkile  II,  Fig.  30,  summit;  Fig.  31,  side  view;  Fig.  3i,  umi«r  side. 
This  is  a  spheroidal  bulb,  composed  of  noilose,  sculptured  plates. 
The  sculpturing  makes  them  pyramidal,  and,  on  the  under  side, 
there  is  a  pit  at  each  angle,  which  may  penetrate  the  bulb.  The 
plates  are  larger  on  the  upper  side  than  they  are  below.  The  lower 
side  may  have  attached  to  some  other  object  at  the  large  circular 
aperture.  If  it  ever  attached  to  a  crinoid,  as  part  of  the  proboscis,  we 
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have  no  idea  how  it  attached  or  to  what  genus  or  Bpecies  it  belonged. 
When  a  proboscis  is  prolonged  or  balloon-shaped,  the  orifice  is  at  or 
near  the  summit.  This  has  no  orifice  on  top.  We  have  occasionally 
seen  crinoidal  matter  that  did  not  seem  to  belong  to  any  of  the  es- 
tablished orders,  and  qnmre,  have  we  such  a  specimen  here.  We  are 
free  to  say,  we  do  not  know  where  it  belongs  and,  therefore,  do  not 
name  it;  but  illustrate  it  to  call  special  attention  to  it,  beside  we 
have  only  the  specimen  illustrated. 

Found  by  R.  A.  Blair  in  the  Burlington  Group,  at  Sedalia,  Mis- 
souri, and  now  in  the  collection  of  S.  A.  Miller. 

CLASS  BRACHIOPODA. 

Order  LYOPOMATA. 

Family  CRANIIDJE. 

CRANIA  CHESTERENSIS,  n.  Sp. 

Phiie  III,   Fig,    24,  specimen  on  the  fenestrated  portion  of   a 

bri/ozoan;  Fig,  25,  two  specimens  on  bryozoan; 

Fig,  26,  specimen  on  a  shell. 

Shell  rather  below  medium  size  or  about  as  large  as  Crania 
scubiosa,  from  the  Hudson  River  Group,  and  very  much  like  it  in 
general  appearance. 

It  is  thin,  discoid  and  subcircular  in  outline.  The  dorsal  valve 
appears  as  if  collapsed,  or  depressed  in  the  visceral  area,  so.  as  to 
leave  an  elevated  rim  just  within  the  margin.  The  margin  outside 
of  the  middle  of  the  elevated  rim  is  marked  with  lamellose  lines  of 
growth  and  sometimes  one  or  two  lamellose  lines  of  growth  may  be 
detected  within  this  elevated  border,  but  generally  the  surface  is 
smooth.  There  are  no  radiating  lines.  The  apex  of  the  dorsal  valve 
consists  of  a  smooth,  obtusely  pointed,  subcentral  elevation  that 
rises  about  one-half  higher  than  the  elevated  border.  The  ventral 
valve  is  unknown.* 

This  species  is  found  attached  to  the  hardened  borders  and  some- 
times to  the  fenestrated  expansions  of  Lyropora  lyra,  Hall,  of  which 
Lyropora  ranosculumf  Ulrich,  is  a  synonym,  Lyropora  subquad- 
rans,  Hall,  and  Lyropora  quiticuncialis,  Hall,  of  which  Lyropora 
diver  gens,  Ulrich,  is  a  synonym.     It  is  also  found  attached  to  th« 
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th*  r^lr»iion  nl  Wm.  F,  E.  ^itiripT. 


FjUiiLT  PHOLAlXIPIDi 

rmtuuciiw  •iREEsei.  a.  >^«. 

I'lalf  lit,  Fiij.   IS,  dunml  rirw:   Kiij.  77.  tHtrriart^  tnmr:  Fig.  /*; 

ftrwjfiJr  nor:  Fiipi.  IV,  JO  ami  St,  the  Mrimr  em- 

tiiTffeil  Itcitv  ntttitral  »ize. 

Tliw  ift  a  Aoull  speciat.  rolWtMl  by  (t.  K.  titvenr  id  tbi-  WKsbint^s 

of  Ibe  ilvbriit  from  xhv  Hamilhm  Groap.  nrar  ChKrlritlnwn.  Intl.     In 

gm4>nt  form  it  ruwmhleft  PkoUtlopn  cincimmtiieMM*  fron  the  Hod- 

MOD  Rivpr  Group,  bat  thui  i¥«eitibUncp  »  only  in  tbc  don«l  valw, 

for  P.  ritKimuUiviuif  btu  »  fiat  vctiiml  vslvr,  awl  «  funimtru  at  the 

beak,  tbjit  an-  not  {XKtt«i<t«Hav]  by  thin  species.      Tbis  spwli*  pc«e«Hw» 

ifae  rhamrtHrB  of  tbc  Dfvooian  forma  ilfecribiii  by  Prof.  Hnll  Fiom 

N>*w  York,  but  miiinlr  ronipiiriiairt»  nn<  nnnrm^ani'.    It  is  sufficient 

to  My  tbat  it  JF  a  welUmfirk«d  and  di-itinrt  .ippcies. 

It  is  in  the  rollerlion  of  S.  A.  MHI-t. 


CLASS   <i.\HTROP<H)A. 
Family  C'ALYPTK-EID.K 


I'LATYVERAS     IMXAXESSE    II.    sp. 

PlitU-  n;  Fi<i-  7 .  loicinl  ruir  of  thf  small  .-^pcrimfu.  Fi;,.  ^.  >l»r^,il 

rinr;  Fiij.  9.  tiprvtnri^:  Fitf.  1*>.  m'lle  vieir  of  n  nuiiiirc 

ulifll  icilli  jHirt  of  the  side  mid  niniiatcd 

end  In-okeii  airay. 

SiK-cifw  rather  lnr;;c.     The  back  of  the  IkwIy  whrtrl.  from  the  a|»ex 

to  the  aperture,  in  shnrply  angular  and  strongly  serratotl.     Towar<l 

the  apex  the  Hheil  ik  laternlly  compressed,  but  it  expniuls  laterally 

toward  the  ai>erture.     Tlie  apex  is  sharply  jxtinteil.    The  shell  makeR 

niiout  one  Y'olution,  in  nearly   the  same  plane,  when   the  a|jes  cornea 

in  contact  with  the  rapidly  spreflding  body  whorl. 
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The  nportiiro  is  comprossed  subolliptical,  in  outline,  in  the  speci- 
men illustrated,  by  tip.  9,  with  a  moderately  deep  sinus  at  the  angu- 
lar back  of  the  body  wliorl.  And  the  shell  substance  is  tliin,  which 
indicates,  probably,  a  young  shell,  or,  it  may  }>e,  tlie  apical  end  of  a 
mature  s^iecimen. 

Fig.  10  represents  a  mature  specimen.  It  is  much  exten(U»d  ui>on 
tlie  back  of  the  body  whorl  and  the  shell  gradually  becomes  thicker, 
but  the  ai>erture  below  the  beak  remains  in  the  same  i)osition  that 
it  is  in  in  the  specimen  shown  in  tig.  8.  The  aperture  increases  its 
length,  and  by  reason  of  the  lateral  expansion  of  tlie  shell  with  the 
growth,  it  retains  a  compressed  subelliptical  outline,  but  acquires  a 
deep  sharply  angular  sinus  at  the  back  of  the  shell. 

The  surface  is  marked  b}'  conceiuric  undulating  stride,  that  be- 
come more  and  more  x)ronouiiced  toward  the  aix'rture.  They  are 
not  shown  in  the  illustrations. 

This  species  is  distinguished  by  the  compressed  angular  serrated 
back  of  the  shell,  and  by  the  compressed,  subellii)tical  aperture  hav- 
ing a  deep,  angular  sinus. 

Flati/crrns  thctis  var,  snbsjyinosfnH,  as  illustrated  in  Pal.  N.  Y., 
Vol.  V.  part  2,  Plate  III,  fig.  30,  has  a  continuation  of  the  shell, 
showing  the  older  growth,  similar  to  that  pn^served  in  our  si)ecimens 
of  this  species,  but  the  growth  is  not  wholly  uix)n  the  back  of  the 
shell  as  it  appears  to  be  in  this  siK»cies.  There  is  a  great  diflFerence 
in  the  growth  of  the  shell,  b(»low  the  aix*x,  in  different  species,  and 
in  all  si)ecie8  the  apertures  must  change  more  or  less  with  the 
growth  of  the  shell. 

Found  by  (t.  K.  (jreene  near  Charlestown,  Indiana,  in  the  Hamil- 
ton Group,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

CLASS  (CEPHALOPODA. 

Subclass   TETRABRANCHIATA. 

Order  NAUTILOIDEA. 

Family  MELONOCERATID.E. 

kemeleceras  clarkense  u.  sp. 

Plafe  IV^  Fig,  1,  lateral  view;   Fig.  2,  dorsal  view;  Fig.  :i,  ventral 

view  of  the  same  fragment. 

Prof.  Hyatt  founded  tlu^  genus  Remeleceras,  dedicated  to  Remele, 
an  author  on  Cephalopods,  in  1894,  iu  the  Proceedings  of  the  Ameri- 
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i  naaofUal  8<x«lf .  ToL  XTOI.  p^  5&  TW  | 
•  Tiw^mtmt  «(  •  oaal  tnm  an  ^ikaoM 
mmaA  S.  wprewnm.  If  «e  are  eocnrt  m  nitiiiiii^  mm  ■yiii<  to 
tea  »■■■■  it  wffl  MTw  to  fa  tlw  ggcfcgical  i—e>  rf  ^  fyMMB  nrf 
pi—fblj  poiac  bnaid  tW  locafirr.  Oar  ipi  tiaia  ••  boaa  wfcat  ■» 
crilad  br  A»  IdoU  caOeckMi^  m  labM.  tW  Waiil^fcai  Gsoapw 
^defl  b  BO*  nvy  drCnftr.  tpat  mmm  tW  K«ak«k  Gtump  »i  iW 
Wavcffl J,  »Wfw  tbe  two  ai»  anc  pfratii.  aaJlhii  fcwnk  an  geac*- 
aBreaal*. 

Ov^NMa  ■»  kf^CT  Ikaa  tha  iypr.  Votatao^  BnamMa.  I'a- 
hifieaa  ariik  and  tbemimtf  atMst  eoaiplete];  «ark  bmt  tBa.aaii 
p«)l)ably  peribtalej.  Tlwia|wi  iBhf|Eiw<»at  o<  tbg  part  |«a»fTwi. 
isAmaa  a  enaptrfa'  peHaratmL  TraiKn^mF  wtw«  9al«^llJptieaL 
tht  caA  ia  6k-  S  are  ahoKvlber  too  mesd.  a  Vn-t^r  idn  of  the 
aafavUtptKa)  w»lio«  vill  lir  fnratrd  hf  r-napajing  6^~  1  aad  3  or 
fl^L  3  and  A.  It  ia  the  war  the  eacb  an  ba^^and  thai  jeives  tbH 
ecKMWOiai  ootliiie  m  Gg.  ^  diavn  iumW  a  caakssm  lacida.  Tba 
rentral  «de  i>  dipcf^H  cttOTvx.  >itfa  ■  yabangwlar  wm»o  iatPiml 
ridKe  on  each  «ide.  I^tecal  ladea  narrowlT  raanleil  toaud  the 
QOifatUoaB.  DoobI  nde  Imk  a  difdttiy  rnncare  depmaaioa  or  eoaCaek 
famnr.  a  little  itm  thaa  oae-third  ihr  lateral  diaawter  of  the  ahdL 
The  svtora  bare  broad  Tcatral  and  lateral  inhe»  vith  aaddka  vca- 
troUaterallT  and  at  the  commeDoeniPnt  of  Ibe  ambitint^  or  tber 
might  be  said  to  be  indicated  hx  s  warioe  Uoc.  Each  one  forms, 
hoverer.  a  \' -shaped  angle  in  the  dorsal  sina.~  or  rontact  furrow. 
The  eepta  are  distant  on  the  ventral  side,  ahont  one-hall  ihe  dorso- 
Tentral  diameter.  At  the  small  end  of  our  specimen  they  are 
distant  a  little  less  than  half  the  dorso-Tentral  diameter  and  at  the 
larger  end  a  little  more  than  half  the  dorso- ventral  diameter.  The 
onter  shell  is  antnown. 

Found  by  G.  K.  Greene,  ia  the  Knobetone  Group,  at  SampH>D 
Springs,  in  Clarke  coonty.  Indiana,  and  dow  in  the  collection  of 
Wm.  F.  E.  Gurley. 


&1 

Family  NAUTILID^. 

solenochilus  henryvillense,  n.  sp. 

Plate  IV,  Fig.  4,  lateral  viev);  Fig.  5,  dorsal  view  and  transversa 
section,  the  black  spot  may  not  he  the  siphuncle; 

Fig,  6,  ventral  view. 

Species  medium  si^e,  judging  from  our  incomplete  specimen. 
Shell  subglobose.  Whorls  expand  laterally  much  more  rapidly  than 
they  do  dorso-ventrally.  Umbilicus  small,  deep,  perforated.  Margin 
of  the  umbilicus  abruptly  rounded.  Our  specimen  preserves  two 
volutions,  but  a  complete  shell  may  have  three  or  more.  The  volu- 
tions are  deeply  embracing,  showing  only  a  small  mai^in  in  the 
umbilicus.  In  the  early  growth  of  the  shell,  a  transverse  section, 
disregarding  the  dorsal  sinus  is  subquadrangular,  but  later,  a  trans-^ 
verse  section  becomes  subovate.  The  lateral  surfaces  are  flattened) 
and  converge  toward  the  ventral  side.  The  ventral  side  is,  in  early 
life,  depressed  convex,  but  later,  becomes  sharply  rounded.  Septa 
only  moderately  concave,  and  increase  their  distance  apart  with  the 
gfowth  of  the  shell;  but  not  so  rapidly  as  the  shell  expands.  The 
sutures  have  broad  ventral  and  lateral  lobes  with  saddles  at  the  ventro- 
lateral and  dorso-lateral  angles. 

A  little  of  the  outer  shell  is  preserved  on  our  specimen  and  it  is 
thin,  but  no  surface  ornamentation  is  preserved.  The  living  chamber 
is  unknown.  What  appears  to  be  the  siphuncle  is  on  the  ventral 
side  of  the  centei*,  and  our  specimen  has  two  chambers  broken  so  as 
to  show  smooth  septa,  at  the  ventral  margin,  without  any  evidence  of 
a  siphuncle  near  the  ventral  margin,  where  it  usually  occurs  in  this 
genus. 

This  species  is  so  diflFerent  from  S.  collectuniy  which  it  may  be  said 
to  most  resemble,  that  a  comparison  is  unnecessary  to  distinguish  iti 

Found  by  G.  K.  Greene,  in  the  Knobstone  Group,  near  Henr)rville, 
Indiana,  and  now  in  the  collection  of  Wm.  F.  E*  Gurley, 


TEMXiM'HILUS  ORHKNK.VSK,  II.  t»p. 

PUtin'  V,  Fig.  3,  lateral  niew,  the  bmig  vhnrnlti'y  ttud  paii  of  the  tiir 

chnmbrrs  not  prmterved.    A  IranuBcne  JwWi'ow  ftcitti/ 

trttpetmtlal  in  outline,  thft  dotted  line 

in  I Iw  figure  in  the  lert  tttuwltl 

be.  rontrat-tetl. 


fla.  1,  tniniivf'n 


*linutil  tin  roiilniel«i1 


M  K  traiwioldai  oi 

Species  vt>ry  lniy(>,  EmbdiHcoklnl.  uwi  coiufistiuju:  of  iivt-  or  mure 
voliit)uri»,  though  our  8p(wiBn'ii,  Vn'Siig  impt^rfiyit,  Khow»  Iobs  than 
four.     Umbilicus  very  wide,  ijerforatwl  and  dieclosea  about  tour- 

fifths..f  |}i,-il..r=so-vci,lnil.linnioi,^r  .4  ^■l^<■h  imi.T  liini.  Tmrnyt-n^v 
Hcctioii  rtuljtrnpf/.oidnl.  Our  six'cimcn  is  iiijurod  uix>ii  one  side,  mid 
licticc  n  correct  transvcrsf  setrtioii  could  not  be  tnken  from  it;  it  is 
<rlear,  liowevcr,  tliat  tin'  sides  nrc  not  ciiunl,  that  n  section  is  sub- 
tnipi'zoidal.  niid  tiint  the  dotted  lino  drnwii  l»y  tlio  nrtist,  in  the 
figure,  should  be  enusidcrnbly  eontrneied.  The  Internl  diamottr  is 
Iienr  one  third  ^renter  Ihnu  the  dorso-ventrnl.  Tlie  ventral  Kide  is 
highly  convex  nnd  suhniiHulnr  subccntrally.  tlio  Internl  sides  art'  uiore 
highly  convex,  subiiiigular.  and  bear  on  the  angular  ridge  a  few  very 
large  obtuse  in>des.  about  fi'U  or  twelvo  nixies  on  each  wliorl.  The 
ronta<'t  furrow  is  not  disclosed  in  our  siH'cimen.  The  sutures  are 
direct  on  the  umbilical  siilc.  but  fi)rm  broad  saddles  over  the  angles 
with  shnlliiM-  intervening  lobes.  The  septa  arc  distant.  i>n  the  ventral 
side,  about  one-third  tlie  dors(j-ventrnl  diameter. 

Thesiphuncle  is  smiillMudy  sliglitiy  eximnded  within  the  air  cham- 
bers, nnd  siluateil  on  the  ventral  side  of  the  center  or  between  the 
.eubangulnr  ridges  on  the  lateral  sides.  Outer  shell  and  living  cham- 
ber unknown. 
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This  species  bears  some  resemblance  to  T,  cootamim,  biit  that  is  a 
small  species,  depressed  convex  on  the  ventral  side,  which  alone  is 
sufficient  to  distinguish  it.  Indeed  there  may  be  some  doubt  about 
this  species  being  a  true  Ternnochilus,  but  it  seems,  at  least,  to  Ix^ 
nearer  related  to  that  genus  than  to  any  other. 

Found  in  the  Kaskaskia  Group,  on  Fish  Creek,  in  Greene  county, 
Indiana,  and  now  in  the  collection  of  Wm.  F.  E.  Gurley. 

SUBKINGDOM   CCELENTERATA. 

CLASS  ANTHOZOA. 

Subclass  ZOANTHARIA. 

Family  CYATH0PHYLLIDJ5. 

AMPLEXrS    (?)    ROCKFORDENSTS,  n.  Sp. 

Plftte  III,  Fi(j,  22j  sitlc  view;  Fig,  23,  fransverse  section, 

Corallum  medium  size,  simi>le,  elongate,  somewhat  obconoidal, 
more  or  less  twisted  or  curved.  Epithecal  crust  very  strongly  de- 
veloped, entirely  covering  the  septa,  and  bearing  numerous  spines 
irregularly  scattered  over  the  whole  surface. 

A  transverse  section  shows  twenty-eight  septa  that  reach  about 
one-third  of  the  way  to  the  center. 

Our  specimen  does  not  show  the  calyx,  and  we  have  no  knowledge 
of  the  tabuhe  (»xceijt  the  transverse  section  shows  a  solid  center  in 
the  corallum.  The  constrictions,  if  any  exist,  are  covere<l  by  the 
epitheca. 

We  are  not  certain  that  this  species  belongs  to  Amplexus,  but  it 
is  certainly  aCyathophylloid  coral,  and  the  solid  center  indicates  an 
Amplexus;  but  if  there  are  no  constrictions  it  belongs  elsewhere. 

The  remarkably  thick,  wrinkled,  and  spine-bearing  epithecal 
crust  will  serve  to  distinguish  it  until  more  is  known  of  the  internal 
structure. 

Found  in  the  Kinkerhook  Group,  at  Rockford,  Indiana,  and  now 
in  the  collection  of  Wm.  F.  E.  Gurley. 


VEGETABLE  KIMODOU. 
CLASS  FCOOmES. 

Ki'WtpiiYcT):  meFTEReiKe.  u.  ftp. 

Plaie  V,  Fitj.  1,  skoiting  Ihrte.  apeciimew  ou  n  itUib. 

This  plant  as  it  appeam  upon  the  slabe  cansists  of  elongated 
Mibcylimlrtcal  sIpiiis  eometchnt  flnltcnvil  upon  thr  upper  ftidf,  ami 
hnring  a  longitnditisl  central  deprcwion.  from  whL'h  rounded  ribs 
uv  dir«ctMl  diagonally  st  either  sido.  The  diameter  of  a  Mem  is 
about  half  an  inch,  nod  there  aru  about  10  nmndt^i  riln  on  either 
gid<^  of  the  dt>prf-8Biou  in   the  dii^tance   of  an   inch. 

Pound  in  the  Kaskaskia  Group,  at  Chralvr.  III.,  and  now  in  tbv 
c«>II«-tif>«  of  Wm.  F.  E.  Quriey. 

iirsoptnra'!!  unvTAVENsB.  n.  sp. 
Plate  V,  Fig.  2,  shotring  n  »pfrimen  ou  n  nhiti. 

thie  plant  aa  it  appears  upon  the  slabs  oonsistn  of  simple  elon*- 
gated  Bubcylindrit-al  atrniH,  eomewbnl  flattened  upon  the  upper  side, 
Utd  baring  a  longitudinal  central  depression  from  which  rounded 
ribs  are  directml  diagonally  at  either  side.  The  diameter  of  a  alem 
i»  n  little  more  llinn  linlf  an  inch,  and  tht'n-  are  about  it  rounded 
ribs  on  either  side  in  the  distance  of  half  an  inch.  Our  two  speci- 
mens of  this  species  are  «  little  larger  than  any  of  our  specimens 
of  R.  cfieslerense,  and  the  diagonal  ribs  are  less  numerous. 
Theae  characters  are  shown  in  the  illustrations  which  fully  repre- 
sent both  species.  Of  course  these  differences  might  be  regarded  as 
only  of  varietal  value,  but  as  the  fossils  are  from  different  Groups  of 
rocks  and  therefore  widely  separated  in  geological  time,  we  prefer  to 
distinguish  them  as  species. 

Found  in  the  Burlington  Group,  in  Bridger  Mountains,  Montana, 
by  Earl  Douglass,  and  now  in  the  collection  of  S.  A.  Miller. 
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SPECIAL  REMAKES. 

After  having  examined  numerouB  specimens  of  Acixnocrinus 
(jibsoni  we  are  able  to  say  that  it  is  a  true  Acfinocrinus  with  no  near 
aflBnity  to  an  Eretmocriniis  or  any  species  of  Batocrinus, 

In  describing  Gomasteroidocrinus  lyonanus  it  was  suggested  that 
the  functions  performed  by  the  lateral  prolongations  from  the  vault 
the  "pseudo-ambulacral  appendages"  of  Meek,  might  not  be  essen- 
tially distinct  from  those  performed  by  the  proboscis  in  other  genera. 
This  view  we  have  not  entertained  since  the  study  of  the  genus 
Doldfovrinus,  as  may  be  seen  from  our  remarks  under  that  genus, 
and  aiso  under  Batocrinus,  and  under  the  definitions  of  Oilbertso- 
crinus  (jreenei  and  Gonuisteroidocrinus  faberi.  We  now  regard 
them  as  ovarian  extensions.  If  the  pores,  which  we  have  called 
ovarian,  are  really  ovarian  pores,  there  would  be  little  doubt  about 
these  extensions  from  the  vault  belonging  to  the  ovarian  system. 
The  great  difficulty,  that  surrounds  the  assertion  that  they  are 
ovarian,  is  the  fact  that  some  species  do  not  have  any  visible  pores. 
The  proboscis  in  Poteriocrinus  circumtexUis  is  full  of  pores,  and  we 
have  seen  them  in  the  proboscis  of  other  species.  Where  the  pores 
are,  in  the  vault,  between  the  arms,  as  in  Batoci'inus,  we  have  not 
seen  them  penetrating  the  proboscis.  All  of  which  tends  to  show 
that  the  pores,  at  the  margin  of  the  calyx,  at  the  bases  of  the  arms 
and  penetrating  the  proboscis  performed  similar  functions,  and  if 
one  is  ovarian  all  are.  If  all  this  is  a  correct  interpretation  of  the 
function  of  these  orifices,  it  leads  to  the  conclusion  that  genera, 
having  pores  at  the  angles  of  the  plates  of  the  calyx  and  not  else- 
where, were  in  x>ossession  of  ovarian  pores  that  discharged  through 
the  calyx  itself. 

Batocrinus  nodosarius  occurs  at  Sedalia,  Missouri,  and  also  in 
Adams  county,  IllinoiB. 


BRIEF  RESIMK. 


In  tlK>  t^n  BuUetint)  nt  tlu-  IlliTinic  Alalv  MiiMMim  »f  Niilural  His- 
tory, com  UK-IK'!  ng  witli  tin-  thin]  and  ciHliiig  with  tlim  [jresiMit  otu'. 
thf  authortt  have  detiitcil.  fn>m  Ihc  [>nlnef«f.i)i<'  rocks  of  Illiitoie,  and 
lulJAOcnt  Ktrtti'B.  oiii'  n<'w  f)nk>r,  the  Cnnulnridn,  live  now  fHmilicA. 
Kiicli()Hti>miihi',  jMitn'crinidii'.  Plciinicyntidti'.  Punic nnidiu  iind  Thtil- 
amocrinidte.  and  ten  new  gt'm>m.  AesiocyntitcB.  Bplt'mnocyptiteB, 
Blniroltn,  HruixTtxtriiiiw,  Ent^liuMtouia,  ludiniioorinuo.  MitrocriuuB, 
Sfirai>floiiorrinntt.  Shuinardocrinus  and  Thalamic Tinns. 

We  Lave  denorilxid  nud  illustnited  nion-  thnn  four  liundred  new 
s^K^^ies  of  fussiU.  nearly  nil  of  which  belong  In  thi-  K<diino(U>riualn. 
Beside,  we  have  redescribcd  and  illuatrated  wveral  siwcies  of  other 
authors  which  had  bwii  imperfBotly  described  or  not  illustrated. 
Whih-iioiiLtrthis  work.  rnv.Tiii^;  n  p,Ttod  nf  ru-nrly  four  yt-ors.  w.- 
Imve  liad  the  opi)ortunity  of  examining  the  principal  collections  to 
bo  found  in  these  states,  and  wo  hnve,  as  wo  think,  discovered  many 
things  relating  to  the  strncturo  of  crinoids  tlrnt  were  befori'  unknown. 
The  work  must-  however,  speak  for  itself,  as  to  our  definition  of  the 
anatomical  parts,  and  the  supposed  biological  functions  performed 
by  them,  and  the  supposed  place  in  the  scale  of  nature  to  which  we 
have  referre^l  the  animals. 
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ERRATA. 

Some  of  the  typographical  errors,  which  may  be  found  in  the 
Bulletins,  have  been  corrected  with  pen  and  ink,  in  part  of  the 
editions,  before  distribution,  others  have  not  been.  The  following 
corrections  should  be  made: 

Bulletin  No.  3,  p.  14, 6th  line  from  the  top,  read  radial  for  "radical.'* 
Page  17,  read  Eretmocrinus  cassedayanus  for  "Eretmocrinus 
lyonanus."  Page  18,  read  A.  Cassaday  for  Sidney  S.  Lyon,  and  op- 
posite plate  III.  read  Eretmocrinus  cassedayanus  for  "Eretmocrinus 
lyonanus."  Page  47,  read  Taxocrinidfe  for  "Taxicrinidae."  Op- 
posite plate  VII,  read  Campophyllum  kansasense  for  Campophyllum 
"kansasenis." 

Bulletin  No.  5,  p.  9,  2d  line  from  top  for  ''SMeocystites^^  read 
AteleocystUes  and  in  the  third  line  read  icetherhyi.  Pages  8  and  18. 
read  knsfis  for  ''KusUs^    Page  22,  read  M,  weiherbyi. 

Bulletin  No.  6,  p.  35,  20th  line  from  top,  for  present  read  prevent. 
Page  39,  in  the  last  line,  for  "apertures"  read  aperture.  Page  50, 
9th  line  from  the  top,  read  truncates  for  "truncated."  Page  52,  12th 
line  from  the  top,  for  "cinque  Foil',  read  cinquefoil.  Opposite  plate 
III,  read  tugurium  for  "turguium." 

Bulletin  No.  7,  p.  13,  read  sampsoni  for  "Sampsoni"  in  two  places. 
Page  47,  12th  line  from  the  bottom,  read,  not  the  light,  for  "that  of 
light,"  and  insert  the  word  "for"  between  "not"  and  "the,"  in  the 
10th  line  from  the  bottom,  and,  on  same  page,  read  chouteauensis  for 
"Chouteauensis."  Page  83,  read  krhion  for  ''Krimon.^'  Page  89, 
12th  line  from  the  bottom,  read  or,  for  "as." 

Bulletin  No.  8,  p.  6,  15th  line  from  the  bottom,  and  in  the  last 
line,  read  sinuosus  for  ^'sinnosus.''  Page  8,  17th  line  from  the  top, 
read  laetus  for  ^^ladus^  Page  38,  20th  line  from  the  top,  read  there 
for  "then."  Page  64,  read  siluricus  instead  of  "/Si7ur/cus."  Op- 
posite plates  I  and  II  read  jessieae  for  "jessiee." 
—8 


Bulletin  No.  y.  p.  9.  road  sl.-llifnni 


iiiiiti'Hd   of  "etclliform 


inmue, 

Piigo  If),  read  iiJteiiH  for  "niteus."  Page  2ii,  in  the  first  line  of  the 
lafit  pnraKrapb,  read  furniehos  for  "fumiehed."  Pago  26,  road 
polliihrum  iiisti'iMl  of  "imlliibruwi."  Pn^f  M,  7th  lino  fiYim  tht? 
bottom,  n'fld  slowly  for  "showing."  ()pi>osite  plate  I,  rend  [mllubrum 
inBt<^>ad  of  "pnllubrum,"  uiid  nit<Mis  iiu)tonil  of  "iiiteuB,"  Opposite 
plnte  II,  Hpurius  iiniUwd  of  'npurious." 

Bulletin  No.  10,  p.  27,  n-nd  complanatus  instead  of  "complHuutuH." 
Page  4<i.  2d  line  fnjin  the  bottom,  r<;«d  «onstrict.wl,  instead  of  "cou- 
atmuted."  Pnpe  59,  Ist  lino,  in  the  '.Ul  pnragrfiph,  read  seven  instead 
of  "Beveuteeu."  Page  lU,  7th  lino  from  the  top.  road  rojimtfiis  in- 
Kti^nd  of  ■■Cognntus."  Opposite  plate  I,  road  complanntus  for  'Voni- 
planutns." 

BuUotiu  No.  II,  p.  6,  Lunulioardium  Krande  is  from  tho  Chouteau 
limoetono,  nt  Hodnlin,  Mo.,  instead  of  tlio  Hum.  Gr.  at  Prtividi'iipo. 
Page  (1,  (ith  line  from  the  bolUjm,  read  valve.'i  for  '■values."  Page  S, 
last  lino  but  one  iu  the  1st  ixiragraph,  read  fine  for  "five."  Pafjo  15. 
fith  line  in  2d  (mragraph,  ri^ad  lumiln  for  "lununle."  Piigo  2t),  Oth 
line  from  tho  bottom,  road  fine  for  "five."  Paye  24,  Kith  line  from 
the  top,  insert  after  the  word  "inchoH,"  on  one  side  an  ineli.  And 
make  tho  rest  of  tho  Hcntnnco  Fi-nd  "and  on  the  otlior  ono  and  Iwo- 
tenthe  inchoH."  Pago  27,  last  line  in  tho  Ist  paragraph,  read  inch 
for  "areh."  Page  21*,  lid  line  from  the  bottom  rend  H;/olHhi(}a'  for 
"Hiiolit/iathi:'  Pago  30,  read  six'oifio  name  dunloithenae  for 
"dunleithonsiH."  Page  SI,  road  si)eoifi(!  name  enldwilli  for  "cnld- 
wellensis."  Page  3it,  2d  lino  from  the  bottom,  read  recurving  for 
"rouurring."  Pago  41,  4tli  tine  from  the  top,  read  outer  for  "other." 
and  in  the  14tli  lino  insert  between  "authors"  and  "in"  the  words, 
referred  to.  Page  4.1,  5lh  line  from  tho  bottom,  read  umbilicus  for 
"nmbilicua."  Pago  44,  Sth  line  from  the  top,  rcadat  for  "as."  Page 
47,  3d  and  4th  lines  in  M  paragraph,  rend  ectorhin  and  endorliin  for 
"octorhim'"  and  "ondorhim."  Page  4'.),  2d  line  in  itd  paragraph,  read 
wildly  for  "widely."  Pngo  .50,  1st  lino,  read  overlooked  for  "over- 
look." Opiwsite  plate  I,  road  K<lniondia  for  "Edmnndia,"'  Op- 
poHito  plate  3,  rend  dunloif house  for  "dnnloithonsis."  Oiijwsite  plate 
4,  read  oaldwelli,  jorsoyeuse  nnd  blniri  for  "cnldwoUensis,"'  "jersey- 
ensis,"  and  "blari." 
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Wo  Imvo  not  iindortnkon  to  correct  tlic  tyi>o^rapliical  errors  in 
si>elling  ordinary  p]nglish  words,  or  in  using  the  singular  or  plural, 
where  the  errors  are  manifest  to  an  intelligent  reader,  but  have 
noticed  the  errors  in  spelling  technical  words,  omissions  and  where 
the  correct  word  might  be  left  in  doubt. 
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spoiling  ordinary  English  words,  or  in  usin^  the  singular  or  plural, 
where  the  errors  are  manifest  to  an  intelligent  reader,  but  have 
notieed  the  errors  in  spelling  technical  words,  omissions  and  where 
the  correct  word  might  be  left  in  doubt. 
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